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Abstract
Regular physical activity is well acknowledged as having considerable potential to
promote the health and well-being of older persons. However, in most developed countries,
such as Australia, a significant proportion of the older population does not meet currently
recommended levels of physical activity; indeed the rates of inactivity tend to increase
with advancing age. Adoption of a physically inactive lifestyle is associated with
significant secondary economic consequences placing considerable burden on the health
care system. Therefore, increases in the levels of physical activity in the older adult
population have been identified as a public health priority.
Despite recognition of the importance of physical activity, very little information is
available on the predictors of the various dimensions of physical activity among older
adults, particularly for the different domains of physical activity mentioned in physical
activity recommendations (e.g. vigorous- and moderate-intensity, walking, resistance,
balance and flexibility activities), as well as the various types of recreational non-physical
activity. It is unclear which factors are most important to older adults’ participation in each
of these specific domains of physical activity. Furthermore, empirical evidence on the
comparative efficacy of low-intensity exercise regimens that promote increased level of
physical activity, and improved physical function and quality of life among physically
inactive older adults is limited.
The first purpose of this research program was to examine the potential predictive factors
associated with non-physical activity recreation and physical activity among a populationbased sample of adults aged over 50. The second, to investigate the effects of structured
low-intensity balance and range of motion exercise regimens on older people’s levels of
physical activity, functional fitness and quality of life. In Study 1 a cross-sectional mail
descriptive survey was administered to a random population drawn from the NSW
Electoral Roll (N=310). The aim was to describe the prevalence and patterns of
recreational and physical activity and to explore potential predictors of participation in
non-physical activity recreation and physical activity. Study 2 utilised a randomised
controlled trial to determine the effects of two forms of low-intensity balance-flexibility
exercise regimen (Tai Chi and Thai Yoga) on physical activity and functional health
among physically inactive older adults (N=39).
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Study 1 showed that more than three-quarters of respondents attained the recommended
levels of overall physical activity. However, less than half of them achieved sufficient
levels of vigorous activity, moderate activity, or even walking which was the most
common physical activity performed in the previous week. Indeed, less than one-quarter of
the respondents met the physical activity guidelines for taking part in muscle strengthening
and flexibility activities, and approximately half of those reported no participation in these
activities during the week before the survey. This was reflected in the high levels of
sedentary behaviour among the sample; nearly two-thirds of the respondents reported
sitting for longer than three hours a day. Further, light activities and household chores were
found to be the most common recreation activities among middle-age and older adults. The
most preferred activities that respondents intended to do in the near future were gentle
physical activities, including participation in the interventions proposed in Study 2.
The principal predictors of participation in recreational non-physical activities were the
availability of recreational facilities, attitudes to physical activity and long-term health
conditions. Attitudes to physical activity, the perceived benefits of, and barriers to physical
activity, and long-term health conditions were significantly associated with participation in
physical activity.
These results imply that interventions to promote physical activity need to address different
factors for different domains of physical activity. They suggest that health promotion
programs should target the enhancement of middle-age and older people’s positive
attitudes and motivation, provide education about the health and social benefits of physical
activity, and attempt to eliminate or modify perceived barriers to the achievement of
desired behavioural changes. They also highlight the need for public policy to provide
available, accessible and convenient physical activity facilities and promote awareness of
available local recreation facilities. The findings from Study 1 guided the direction of the
subsequent intervention study (Study 2) in response to the expressed demand for less
strenuous exercise programs and the low rates of muscle strengthening and flexibility
activity participation found among older people.
Study 2 demonstrated that Thai Yoga participants significantly improved upper-body
strength (28.8%), lower-body strength (28.4%), upper-body flexibility (64.1%), lowerbody flexibility (103.8%), agility and dynamic balance (14.6%), aerobic endurance
(11.3%), SF-36 vitality dimension (17.7%), and their scores on the Physical Activity
iv

Enjoyment Scale (24.0%). These beneficial effects were maintained 12 weeks after
completion of the intervention. In contrast, similar improvements were not observed after
the 12-week Tai Chi intervention. These findings provide the first objective evidence that
low-intensity flexibility-balance exercise has significant beneficial effects on physical and
psychological functioning in physically inactive older adults, and that these benefits are
comparable to those of ‘traditional’ multicomponent exercise programs. The findings
suggest that older people can improve their health and well-being through low-intensity
exercise regimens, and that Thai Yoga can be incorporated as an effective strategy to
promote physical activity participation and improvements in the functional fitness and
quality of life of older adults.
In conclusion, this research program significantly contributes to the evidence base by
providing new empirical information that fills a gap in the literature. Such information can
be used to enhance not only the understanding of individual-level variables contributing to
leisure-time physical activity in the middle-age and elderly population, but also the
knowledge about the health benefits that follow from low-intensity balance and flexibility
exercise regimens. The inclusion of multilevel factors of psychological, social and
environmental variables to predict the different domains of leisure-time physical activity in
middle aged and older adults (Study 1) sheds some light on which variables future
investigators should focus on to develop specific programs promoting active lifestyles in
this population. The new empirical knowledge gained from the intervention study (Study
2) will assist older people to adopt leisure-time physical activity, make it a sustainable part
of their lives, and help improve their health and well-being.
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CHAPTER 1
INTRODUCTION

1.1 Background and context
Globally, the aging population is growing dramatically. The World Health Organisation
(WHO) estimates that two billion people worldwide will be aged over 60 by 2050, and this
increases from 650 million people in 2000 (WHO 2011). In Australia, adults aged 65 years
and older are expected to comprise 20% of the Australian population by 2030 (Australian
Bureau of Statistics [ABS] 2008). By 2050, growth of the older Australian population will
increase by 2.6-fold to eight million persons, compared to three million in 1970 (ABS
2008). Such rapid aging of the population has led to a rise in the incidence of chronic
disease and disability that limits older adults’ ability to perform the daily functional tasks
(e.g. dressing, cooking, shopping) required for independent living. This trend has placed
significant economic and physical strain on health services throughout the world (WHO
2011). In Australia, evidence shows that older Australians utilise three to four times more
health services than their younger counterparts (Productivity Commission 2011).
The term “older adult” and “elderly” do not have the same meaning in all societies, so their
definitions are somewhat arbitrary. The United Nations has agreed that 60+ years may be
usually denoted as old age (WHO 2013). At the same time, the WHO recognised that the
developing world often defines old age, not by years, but by new roles, loss of previous
roles, or inability to make active contribution to society (WHO 2013). However, in most
developed countries the terms are related to retirement age (65 or thereabouts).
Gerontologists have recognised the significantly different conditions that people
experience as they grow older within the years defined as old age. In developed countries,
most people in their 60s and early 70s are still fit, active, and able to care for themselves
(Berk 2010). However, after 75, they will become increasingly frail, a condition marked by
serious mental and physical debilitation (Torpy 2006). Therefore, rather than lumping
together all people who have been defined as old, some gerontologists have identified subgroups of the young-old (65 to 74), middle-old (75–84), and oldest-old (85+) (Zizza,
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Ellison & Wernette 2009). Delineating sub-groups in the 65+ population enables a more
accurate portrayal of significant life changes (Cicirelli 2002).
Older people are becoming less active (Chau, Smith, Chey, Merom & Bauman 2007;
Brownson, Boehmer & Luke 2005) exacerbating their physical and functional decline
while increasing risk of chronic diseases (Centers for Disease Control and Prevention
[CDC] 2011). The excessive prevalence of physical inactivity is undoubtedly taking a
burden on the health care system (Katzmarzyk 2011). International studies have estimated
that between 1.2% and 2.5% of total annual health care expenditures in industrialised
countries is attributable to physical inactivity (Katzmarzyk 2011). In Australia, nearly 7%
of the health burden has been attributed to physical inactivity, with the greatest
contributors being ischemic heart disease (51%), type 2 diabetes (20%) and stroke (14%)
(Begg et al. 2007). Recently, Cadilhac et al. (2011) suggested that a 10% reduction in
physical inactivity would reduce 2,000 deaths and 6,000 incident cases of chronic diseases
while conferring a $AUD96 million reduction in health sector costs. Therefore, promotion
of increased physical activity among sedentary older adults is required.
One well-established approach to countering functional limitation and chronic conditions
in older adults is regular engagement in physical activity (Paterson & Warburton 2010;
Daly et al. 2008). Empirical research has revealed that regular physical activity in older
adults is associated with significantly fewer of a range of conditions, including
cardiovascular disease; cancers of the colon, breast, lung, and prostate; type 2 diabetes
mellitus; and musculoskeletal disorders such as arthritis and osteoporosis (CDC 2011;
WHO 2011; Browning et al. 2009).
Physical activity also provides health benefits fundamental to functional independence in
older adults, such as maintenance of healthy bones, muscles, and joints (CDC 2011);
increasing stamina and muscle strength (Takeshima et al. 2007); enhancing mental wellbeing through reducing stress and anxiety and increasing self-esteem (CDC 2011; van
Stralen et al. 2009; Netz, Wu, Becker & Tenenbaum 2005); and a better maintained social
network (Browning et al. 2009). Evidence also suggests that physical exercise plays a role
in the maintenance of cognitive vitality in older age (Newson & Kemps 2006; Colcombe,
Kramer, McAuley, Erickson & Scalf 2004). Furthermore, the relative risk of older adults
losing functional independence may be decreased by up to 30% through engagement in
150 to 180 minute per week of moderate to vigorous physical activity (Paterson &
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Warburton 2010). This risk may decrease up to a further 30% with more vigorous physical
activity (Paterson & Warburton 2010).
As such, older adults are now encouraged to participate in a total of at least 30 minutes of
moderate-intensity aerobic activity (in bouts of at least 10 minutes each) on five days a
week, including a minimum of 20 minutes of continuous vigorous-intensity aerobic
activity on three days a week, or an equivalent combination of moderate- and vigorousintensity activity (Nelson et al. 2007). These recommendations are similar to those of the
American College of Sport Medicine (ACSM) which propose a minimum of 150 minutes
of moderate-intensity aerobic activity, 75 minutes of vigorous-intensity aerobic activity, or
an equivalent mix of both per week (ACSM 2009; CDC 2011). The intensity of the activity
is explained in common terms by the ACSM guidelines which suggest that moderate
intensity means a medium level of effort that makes a person breathe harder than when at
rest, and vigorous intensity means a high level of effort that makes a person “puff and
pant”. On a 10-point scale, where sitting is 0 and all-out effort is 10, moderate-intensity
activity is a 5 or 6 and produces noticeable increases in heart rate and breathing. On the
same scale, vigorous-intensity activity is a 7 or 8 and produces large increases in heart rate
and breathing (ACSM 2009). For example, given the range of fitness levels in older adults,
for some people moderate-intensity walk is a slow walk and for others it is a brisk walk
(Nelson et al. 2007). In addition, the guidelines recommend older adults engage in
resistance exercise regimens and supplemental flexibility and balance exercises twice
weekly to maintain physical function and reduce the risk of falls (ACSM 2009; Nelson et
al. 2007).
Despite accumulated evidence which demonstrates the substantial beneficial effects of
physical activity and the clear guidelines for this activity, statistics continue to show that
most older adults do not engage regularly and sufficiently in moderate- or vigorousintensity physical activity (Yorston, Kolt & Rosenkranz 2012; CDC 2011; Chau et al.
2007; Paterson, Jones & Rice 2007; Lim & Taylor 2005; Bauman et al. 2004). For
instance, less than half of older adults in the United States (CDC 2011) and Canada
(Paterson et al. 2007) comply with these guidelines though a higher prevalence of
sufficiently active older adults is observed in Australia, 73% (Yorston et al. 2012).
Nevertheless, there is relatively little evidence about the prevalence of participation in the
supplemental resistance, flexibility and balance exercises among older adults.
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Conversely, sedentary and physically inactive lifestyles continue to be prevalent among
older population worldwide. Sedentary behaviour is defined as engaging in activities at the
resting level of energy expenditure and includes activities such as sleeping, sitting, lying
down, playing on the computer, and watching television (Pate, O’Neill & Lobelo 2008)
while physical inactivity is defined as the lack (less than 150 minutes per week) of
moderate-to-vigorous physical activity (Bankoski et al. 2011). The global estimated
prevalence of sedentariness among adults aged over 50 is 17% (WHO 2012). Estimates of
the global prevalence of physical inactivity or insufficient activity range from 19% to 44%,
with an average of 31% across the sub-regions of the World Health Organisation and the
levels of physical activity decline with advanced age (WHO 2012). These figures are
consistent with those in Australia, where more than half of adults aged over 50 years are
insufficiently active (Chau et al. 2007) and about one third of these are completely
sedentary (ABS 2006). Only 40% of people in this age group indicate they have “any
intention to be more physically active” (Bauman et al. 2004). Recent findings from the 45
and Up Study revealed that 26% of Australian adults aged 65 and over, 25% of men and
28% of women, did not meet recommended levels of physical activity, and two thirds of
those were completely sedentary (Yorston et al. 2012). Further, more than one-third of
community-dwelling older adults are at risk for mobility problems and falls (AIHW 2007).
Clearly, many older adults are having difficulty achieving the minimum recommended
levels of physical activity. Although many efforts have been made to encourage older
people to engage in more exercise, it remains difficult to motivate them to start and
maintain regular physical activity. Understanding the factors enabling and limiting
physical activity in older adults is therefore, a priority to identify potential mechanisms of
change for physical activity promotion strategies. The contemporary model of behaviour
suggests that leisure time physical activity is influenced by factors across multiple
domains, including psychological, social, and environmental variables (Burton et al. 2009;
Sallis & Owen 2002).
Traditionally, research has focused on psychological factors that comprise such variables
as knowledge, attitudes and beliefs, efficacy, intention, interest and enjoyment, perceived
susceptibility to associated illnesses, anticipated benefits, and perceived barriers. Social
influences include support from family, friends, significant others and health professional,
as well as companionship and modelling. Recently, there has been increasing interest in
environment factors, such as perceptions of safety, the availability and accessibility of
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leisure time physical activity facilities, and features of local neighbourhoods (specific
examples of variables within each of these factors are discussed in more details in chapter
two). However, focusing on only one type of influence may over-estimate the amount of
unique variance accounted for, and lead to erroneous conclusions about the strength of an
association (Burton et al. 2009). There is a need therefore, to conduct more research that
integrates psychological, social, and environmental variables. This approach is more likely
to reflect the many factors associated with activity and the varied opportunities for
intervention, and will facilitate the comparison of their relative importance to identify
priorities for change strategies (Gilles-Corti & Donovan 2003).
A number of studies have investigated predictors of physical activity in which is
conceptualised as a homogenous behaviour (Lim & Taylor 2005; Newson & Kemps 2007;
Shibata et al. 2009), making the assumption that the various influences are similarly
associated with the different domains of physical activity. However, there is evidence to
suggest that this is not the case. For example, Burton and colleagues reported that physical
health, discouragement, and time management accounted for more unique variation in
vigorous activity; anticipated social interactions and weight management contributed more
to moderate-intensity activity; and neighbourhood aesthetics contributed more to walking
(Burton, Turrell, Oldenburg & Sallis 2005). Further, evidence relating to the influences of
participation in other types of physical activity including strength training, flexibility
training, and balance exercise among older adults remains unclear. Accordingly, there is a
need for studies that differentiate among the domains of physical activity. The emphasis of
Study 1 on predictors of different domains of physical activity among older adults is likely
to make significant contributions to fulfilling this gap in the literature.
To date, knowledge concerning the benefits of physical activity for older people is based
primarily on studies of traditional exercise interventions such as aerobic activity (e.g.
walking, jogging) which comply with the recommended levels of moderate- to vigorousintensity physical activity. In contrast, physical activity interventions that employ lower
levels of physical activity than recommended have received considerably less attention.
Recently, several studies have revealed that significant health benefits are still afforded to
older adults when participating in significantly lower levels of physical activity than
recommended (Kim, Tanabe, Yokoyama, Zempo & Kuno 2013; Camhi, Sisson, Johnson,
Katzmarzyk & Tudor-Locke 2011; Demakakos, Hamer, Stamatakis & Steptoe 2010;
Healey et al. 2008; Healey et al. 2007). For example, Camhi et al. (2011) reported that the
5

accumulation of light-intensity lifestyle activity measured using accelerometer is
independently associated with lower odds for certain cardiometabolic risk factors; Kim et
al. (2013) indicated that low-intensity activity is significantly associated with a reduced
risk of metabolic syndrome. Further, low-intensity activity is significantly associated with
improved maintenance of functional fitness (Song, Lam & Bae 2003). It can provide a
good aerobic training effect, promote interest and enjoyment in exercise, and is preferred
by most older people (Resnick & Spellbring 2000; Lai et al. 1995).
The results of these studies, therefore, have suggested that public health messages and
guidelines should be updated to promote low-intensity activity and decrease sedentary
time, alongside increasing moderate- to vigorous-intensity activity. However, empirical
research investigating the effects of low-intensity exercise regimen on physical and
psychological functioning of older adults is quite limited. In fact, investigations on the
effects of muscle strengthening, balance and flexibility exercise regimens on functional
fitness in older adults have received considerably little attention.
Functional fitness, which includes muscle strength, cardiorespiratory endurance, flexibility,
and balance parameters, is a concept that reflects an older adult’s ability to perform the
physical activities of daily life with relative ease (Bellew, Symons & Vandervoort 2005;
Rikli & Jones 1999). Even in healthy adults, each component of functional fitness declines
with advancing age (Bellew et al. 2005; Donato et al. 2003). Impairments in function,
especially in sedentary adults, can begin as early as the age of 50 years (Huang et al.
1998). These losses in physical function impair not only health but also quality of life
(Donato et al. 2003). Accordingly, exercise programs for older adults, especially for those
who are inactive, should place an emphasis on the use of stretching, range of motion, and
muscle strengthening to prevent injuries that can occur during normal exercise (Bellew et
al. 2005). Such activities should have low impact, thereby reducing the amount of force on
the musculoskeletal and joint structures (Kraemer & Marquez 2009). Further, since those
inactive older people are often limited in their ability to exercise, vigorous-intensity
activities should initially be avoided to reduce risk of injury (Elsawy & Higgins 2010).
Light-intensity physical activity may be a useful beginning activity, and moderate-intensity
activity can be added gradually (Elsawy & Higgins 2010).
Therefore, appropriate physical activity interventions, such as balance and flexibility lowintensity exercise may reverse functional limitations and declines in physical performance
that are associated with age and chronic conditions (Song et al. 2003; Rikli & Jones 1999),
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as well as enhance pleasant sensations of exercise engagement in older adults (Resnick &
Spellbring 2000). Exercise regimens that contain such beneficial characteristics are Tai Chi
and Thai Yoga. Further information regarding these two forms of exercise is provided in
Chapter 2 and Chapter 5.
Tai Chi originated in China as a martial art. Its practice is associated with a low metabolic
load and significant physiological benefits (Wolsko et al. 2004; Cohen & Shamus 2009;
Liu & Frank 2010; Li, Hong & Chan 2001). Improved cardiorespiratory capacity (Frye et
al. 2007), strength, balance (Song et al. 2003; Frye et al. 2007; Choi, Moom & Song 2005;
Takeshima, Rogers, Rogers et al. 2007), flexibility (Song et al. 2003; Choi et al. 2005),
and quality of life (Song et al. 2003; Frye et al. 2007) have been observed to be associated
with this form of exercise regimen. In contrast, the effects of Thai Yoga have received
considerably less attention.
Thai Yoga is a traditional form of exercise practiced extensively in Thailand for many
centuries (National Institute of Thai Traditional Medicine 1997). Its main principles and
techniques are similar to those of traditional yoga which has been recognised to convey
significant physical and psychological benefits (Chen et al. 2009; Chen et al. 2008; Chen
et al. 2007; Woolery et al. 2004). The intensity of both yoga styles are classified as lowintensity exercise as the metabolic costs of yoga practice are less than 3.0 metabolic
equivalents (Hagins, Moore & Rundle 2007). However, Thai Yoga differs from traditional
yoga in that it is less strenuous and its postures are relatively less challenging and easier to
perform than those of traditional yoga (National Institute of Thai Traditional Medicine
1997; The Thai Traditional Medicine Development Foundation 2004). Therefore, as an
exercise regimen for older adults it may be accessible for those who are sedentary and have
low motivation. Indeed, evidence from a nonrandomised study showed that Thai Yoga
improved physical fitness and emotional health in older individuals (The Thai Traditional
Medicine Development Foundation 2004). However, clear evidence from a randomised
controlled study on the effectiveness of Thai Yoga exercise on functional fitness and
quality of life in elderly people currently does not exist.
Although a number of exercise interventions have been successfully implemented to
enhance physical activity among older adults and to improve their health status and
physical performance, most of their intervention effects have been limited to a short-term
period, often within six months or less (van der Bij, Laurant & Wensing 2002). Only few
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studies have examined the long-term effects of participating in exercise programs (Chen,
Yen, Fetz, Lo & Lam 2008; Litt, Kleppinger & Judge 2002; Annesi 2000). Unfortunately,
results from these studies suggest that adherence to regular exercise programs has
presented a significant problem, with attrition rates as high as 50% typically occurring
within the first six months, often before any health benefits are realised (Chen et al. 2008;
Litt et al. 2002; Annesi 2000). Furthermore, the sustainability of the intervention beyond
the training period is another issue that has received little attention as older people who
participate in exercise programs often fall back into their old inactive habits after the
programs end (van der Bij et al. 2002). Therefore, these critical issues need to be further
addressed.
Since the evidence from randomised controlled trials on the health benefits of low-intensity
range of motion and balance exercise regimens on functional fitness and quality of life
among physically inactive older adults remains unclear, the investigation conducted in
Study 2 is therefore essential to fill this gap of empirical knowledge.
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1.2 Statement of problem
Regular physical activity is acknowledged as having considerable potential to promote the
health and well-being of older persons. However, in most developed countries, such as
Australia, a significant proportion of the older population do not meet currently
recommended levels of physical activity; indeed the rates of inactivity tend to increase
with advancing age. Increases in the levels of physical activity in the population have been
identified as a public health priority.
Despite recognition of the importance of physical activity, very little information is
available on the predictors of the various dimensions of physical activity among middleage and older adults, particularly for the different intensities and types of physical activity
mentioned in the physical activity recommendations (e.g. vigorous- and moderateintensity, walking, resistance, balance and flexibility training activities), and types of
recreational activity. It is unclear which factors are most important to older adults’
participation in each of these specific domains of physical activity. Furthermore, empirical
evidence on the effects of low-intensity exercise regimens that promote increased level of
physical activity, and improved physical function and quality of life among physically
inactive older adults is considerably limited. It is hoped that determining the facilitators
and barriers to physical activity in older people, as well as the beneficial effects of lowintensity exercise regimen in inactive older persons that emerge from the candidate’s
research program will enable health professionals and researchers to maximise older
adults’ participation in, and adherence to future exercise programs.
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1.3 Overview of PhD research program
1.3.1

Research program

This PhD research program comprised two studies, as follows.
 Study One: A survey of non-physical activity recreation and physical activity among
Australian adults aged over 50 years.
 Study Two: Intervention to promote physical activity in inactive older adults.

1.3.2

Aims

The overall aims of this PhD research program were to examine the potential predictive
factors associated with physical activity behaviour among a population-based sample of
adults aged over 50, and to investigate the effects of structured low-intensity balance and
range of motion exercise programs that were proposed as physical activity intervention for
increasing levels of physical activity and improving functional fitness and quality of life in
physically inactive older adults.

1.3.3

Objectives

The specific objectives of the PhD research program were to:
 describe the prevalence and patterns of non-physical activity recreation and physical
activity, including time use for recreational non-physical activities, use of recreational
facilities, levels of physical activity (inactive, insufficient, and sufficient) and degrees of
intensity of physical activity (vigorous activity, moderate activity, muscle-strengthening
activity, flexibility activity, walking, and sitting) in Illawarra (NSW, Australia)
residents aged over 50 years classified by demographic characteristics.
 identify the potential predictors associated with leisure-time physical activity
behaviours (recreational non-physical activities and physical activity intensity)
measured by self-reported physical activity. The possible predictive factors included: 1)
respondent characteristics and demographic data (gender, age, body mass index, health
status, health conditions, marital status and living arrangement, educational status,
employment situation); 2) respondent physical activity cognition (intention to become
more physically active, attitudes to physical activity, perceived importance of physical
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activity, and perceived barriers to physical activity); 3) social influences (family and
friends support for participating in physical activity); and 4) use of recreational
facilities.
 determine the effect of two structured low-intensity flexibility and balance exercise
regimen on components of physical fitness functional to daily living and quality of life
in community-dwelling healthy yet inactive adults aged over 60.

1.3.4

Research significance

This PhD research program contributes to the evidence base by providing new empirical
information that can be used to enhance the understanding of the individual-level variables
contributing to levels of leisure-time physical activity in the adult aged over 50 population
and the health benefits obtained from proposed low-intensity balance and flexibility
exercise regimen.
The inclusion of multilevel factors of physical activity psychological variables, social
influences variables and physical environment to potentially predict the different domains
of leisure-time physical activity in middle-age and older adults will shed light on which
variables the investigators should be focus to develop a specific program promoting an
active lifestyle in this population. The new empirical knowledge gained from the
intervention study will assist older people to adopt leisure-time physical activity and make
it a sustainable part of their lives, and help improve their health and well-being.
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CHAPTER 2
REVIEW OF LITERATURE

2.1 Introduction
Adoption of a physically inactive lifestyle is associated with significant secondary
economic consequences placing considerable burden on the health care system
(Katzmarzyk 2011). In Australia, approximately 7% of the health care cost has been
attributed to physical inactivity (Begg et al. 2007). Therefore, the development of effective
regimens to increase physical activity participation in exercise appears warranted (Cadilhac
et al. 2011; van Stralen, Vries, Mudde, Bolman & Lechner 2009). Although a number of
studies have investigated the factors that encourage the adoption of behaviours conducive
to engaging in physical activity, fewer have focused specifically on older adults (van
Stralen et al. 2009). Evidence has shown that levels of sufficient physical activity decline
with age, from more than 50% in adults aged 18-24 years compared to less than 30% in
those aged 75 and over (ABS 2013). Thus, the factors that determine the level of
engagement in physical activity by older adults requires further investigation. Similarly,
there is extensive research on the effectiveness of exercise regimens in improving physical
and psychological functioning in older adults (Paterson & Warburton 2010; Daly et al.
2008), however, relatively little information on the comparative efficacy of lower intensity
exercise regimen in improving functional outcomes in this cohort.
Therefore, this review will aim to: i) identify the most important determinants of physical
activity behaviour among older adults, ii) discuss the requirements that increased the
likelihood of initiation and maintenance of physical activity, and iii) identify the effects of
two forms of low-intensity balance and flexibility exercise regimen, Tai Chi and Yoga
(Thai Yoga), on physical and psychological functioning of older people.
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2.2 Theoretical models of health behaviour change
As theories and models of human behaviour can guide the development and refinement of
intervention efforts, this section provides a brief overview and examines elements of
theories and models used to guide the research on physical activity. The main theories used
in physical activity research have been the Health Belief Model, Theory of Reasoned
Action and Planned Behaviour, Social Cognitive Theory, and Ecological Theory (Bauman
et al. 2002).

2.2.1

The Health Belief Model

The Health Belief Model (Rosenstock 1974) is one of the older and more popular theories
of health-related behaviour and is commonly used to explain preventive behaviours such as
attending screening and vaccination. The model postulates that the likelihood of behaviour
is associated with the interaction of four different types of belief: i) the perceived
susceptibility to a problem; ii) the perceived seriousness of the consequences of the
problem; iii) the perceived benefits of a specified action; and iv) the perceived barriers to
taking action. The perceived susceptibility and severity of a problem contribute to a sense
of threat, which is considered against the outcome expectations arising from the perceived
benefits and barriers of the action. The behaviour occurs when it is believed to reduce a
perceived threat and the benefits outweigh any barriers. Later refinements of the model
acknowledged the role of modifying factors such as personal characteristics, social
circumstances and the impact of cues to action such as media publicity or personal
experience (Sheeran & Abraham 1996).

2.2.2

The Theory of Reasoned Action and the Theory of Planned
Behaviour

The Theory of Reasoned Action (Fishbein & Ajzen 1975) posits that behaviours are
immediately influenced by intentions, which are shaped by attitudes towards the behaviour
and subjective norms. Attitudes towards behaviour are associated with beliefs about the
behaviour and evaluations of the behavioural outcomes and subjective norms are
associated with normative beliefs and motivation to comply with these. The likelihood of
the behaviour is therefore, associated with an intention that is formed by beliefs that the
behaviour will result in positive outcomes and is socially desirable.
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A modification of this theory resulted in the Theory of Planned Behaviour (Ajzen 1985),
which included perceived behavioural control, as a third influence on intentions. This
construct was introduced to acknowledge factors beyond the individual’s control that may
influence intentions and behaviour. Perceived behavioural control is determined by control
beliefs, regarding the occurrence of factors that can enable or constrain the behaviour, and
the perceived power, or impact of each of these factors. The likelihood of behaviour is
therefore, associated with beliefs regarding the presence of powerful enabling factors and
the absence of strong constraints.

2.2.3

Social Cognitive Theory

Social Cognitive Theory highlights the interactions between intrapersonal, social, and
physical environment variables (Bandura 1986), Through the process of reciprocal
determinism, the theory considers how a behaviour may be supported or constrained via
interactions among personal cognitions such as expectations and self-efficacy; social
norms and role models, and individual perceptions of the social and physical environment.
At the broadest level, many behavioural models, including those such as the Health Belief
Model and the Theories of Reasoned Action and Planned Behaviour, are therefore
consistent with Social Cognitive Theory.
A key component of social cognitive theory is the relationship between people and
environments. The environment refers to objective factors that are physically external to
the individual, and includes the social environment (family, peers, and community
members) as well as the physical environment (Baranowski, Perry & Parcel 2002). Six
principal constructs of the theory include: i) reciprocal determinism, the dynamic and
reciprocal interaction of person, environment, and behaviour; ii) behavioural capability, a
person's actual ability to perform a behaviour through essential knowledge and skills; iii)
observational learning, opportunities to see the actions and outcomes of others’ behaviour;
iv) reinforcements, responses that increase the likelihood of reoccurrence; v) expectations
the outcomes anticipated from the behaviour; and vi) self-efficacy, confidence to perform
the behaviour and overcome barriers (Baranowski et al. 2002).
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2.2.4

Ecological Theory

Like social cognitive theory, ecological models of behaviour also acknowledge physical
and social environmental conditions, as well as intra-personal variables. Behaviour is
influenced

by

intrapersonal,

interpersonal,

sociocultural,

policy

and

physical

environmental factors, and these factors are seen as likely to interact (Sallis & Owen
2002). In contrast to other theories of behaviour however, ecological models focus on the
environmental causes of behaviour (McLeroy, Bibeau, Steckler & Glanz 1988). Social
ecological models for example, highlight the influence of the social context on behaviour,
including institutional and cultural factors (Sallis & Owen 2002).
With an ecological approach, environmental influences on behaviour are seen as
multidimensional. Moos (1980) for example, identified four categories of environmental
variables including physical settings (including features of both the natural and built
environment), organisational settings (including the size and function of organisations,
such as worksites), human aggregate (comprising socio-demographic or sociocultural
characteristics), and social climate (including factors such as the supportiveness of a social
setting). Breslow (1996) identified microsocial environments which consist of relatives,
friends, and community associates and organisations, and macrosocial environments which
are larger social arenas such as professional groups and service delivery organisations.
Stokols (1996) notes that environments can be described as actual or perceived, social or
physical, and described in terms of discrete attributes (such as available space) or
constructs (such as social climate), and that human-environment interactions can be
described at various levels of aggregation, including individuals, communities or whole
populations.
The ecological approach is a broad overarching paradigm bridging several different fields
of research rather than a single discipline or theory (Stokols 1996). This framework can
therefore, incorporate variables from the prominent theories mentioned previously. Given
the range of factors across different correlated domains that are associated with physical
activity, ecological models are a useful means to integrate such variables (Dzewaltowski
1997).
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2.2.5

Section summary

In summary, some of these theories bring to light the role of the perceived outcomes of
behaviour, such as perceived benefits and barriers (Health Belief Model) and outcome
expectations (Social Cognitive Theory and Theory of Planned Behaviour). Other theories
and models highlight the influence of perceptions of control over behaviour, namely
thought the concepts of self-efficacy (Health Belief Model, Social Cognitive Theory) and
perceived behavioural control (Theory of Planned Behaviour). Most of these theories also
address the role of social influences in enhancing a health behaviour, as in the concepts of
observational learning (Social Cognitive Theory), perceived norm (Theory of Planned
Behaviour), social support, and interpersonal influences (ecological perspective).
Ecological models also emphasise the influence of environment on physical activity
behaviour. In fact, as individuals are not isolated from the environment in which they live
and work, combined with individual factors, social and physical environmental factors may
provide more information to help better explain the variance in physical activity.

2.3 Conceptual framework of the research program
Although the theories reviewed in the previous sections have guided the design of several
investigations into the determinants of physical activity participation, a large number of
variables that are not associated with a specific theory have been found to be consistently
related to physical activity (Bauman et al. 2002). For example, socio-demographic and
health-related variables, self-motivation, self-schemata, expected benefits, enjoyment of
exercise, and neighbourhood safety. Accordingly, a modified conceptual model was
applied to this research program (Figure 2.1). This conceptual framework included some of
key constructs from the theories presented in Section 2.2 and additional important
constructs identified from reviewed literature that can advance understanding of the
dynamics of physical activity.
Figure 2.1 illustrates that physical activity behaviour is influenced by individual
characteristics (socio-demographic and behavioural factors, and psychological and
motivational factors), social environment, physical environment and activity-related
factors. Socio-demographic and individual behavioural factors are organised into eight
constructs: i) age, ii) gender, iii) marital status and living arrangements, iv) education
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attainment, v) employment status, vi) health status, vii) health conditions, and viii)
previous physical activity experience. Psychological and motivational factors categorised
into six constructs: i) knowledge, beliefs and attitudes to physical activity, ii) self-efficacy,
iii) self-schemata, iv) anticipated benefits, v) perceived barriers, and vi) perceived health.
Social environment factors include three constructs: i) social support, ii) social modelling,
and iii) physical activity companionship. Physical environment factors consist of two
constructs: i) neighbourhood characteristics, and ii) availability, accessibility and
convenience of physical activity facilities. Activity-related factors reflect the
characteristics of physical activity (i.e. types, intensity, duration, complexity). Based on the
findings of a literature review, these constructs were identified by a number of
investigators as important variables and were significantly associated with physical activity
among older adults (see Section 2.4). The interrelationships among variables in the
framework are described below.
As shown in Figure 2.1, the conceptual framework demonstrates that physical activity
behaviour is a product of the interactions between individuals and the environment. The
framework proposes that psychological and motivational factors have direct effects on
physical activity behaviour. Older individuals who have positive attitudes, beliefs,
knowledge and schemata about physical activity, those who have higher self-efficacy,
perceived benefits and perceived better health, and those with fewer perceived barriers to
physical activity are more likely to participate in physical activity. Socio-demographic and
behavioural factors are proposed as having direct effects on physical activity and indirect
effects on physical activity through psychological and motivational factors.
Social environment factors including social support, physical activity modelling and
companionship are hypothesised to have direct influences on physical activity participation
and indirect effects on physical activity through psychological and motivational factors.
Older individuals who perceive greater support from their family members, peers and
significant others, and those who have physical activity models and partners are more
likely to participate in physical activity.
Physical environmental factors such as the neighbourhood environment, and availability,
accessibility and convenience of physical activity facilities are proposed as having a direct
association with participation in physical activity and indirect associations with physical
activity via psychological and motivational factors (Li et al. 2005). Furthermore, older
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persons who perceive that their neighbourhoods are safe and contain characteristics
conducive for participation in exercise will increase their level of physical activity (King et
al. 2006). For example, the provision of sidewalks and street lighting, the lack of heavy
vehicular traffic or engaging in an enjoyable physical environment and seeing other people
engaging in exercise are some characteristic that may increase the likelihood of
participation in physical activity (Morris et al. 2008).
Lastly, the framework proposes that activity-related factors or characteristics of physical
activity such as types, intensity, duration and complexity of physical activity have direct
effects on physical activity and have indirect effects on physical activity through
psychological and motivational factors (Oman & King 1998; King et al. 1991). Older
individuals who perceive greater suitability of their physical activity characteristics are
more likely to participate in physical activity. The interrelationships among the variables
are depicted in Figure 2.1.
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Environmental Factors

Social Environment Factors
 Social support
 Social modelling
 Companionship

Individual Characteristics
Socio-demographic &
Behavioural Factors
 Age
 Gender
 Marital status and living
arrangements
 Education level
 Employment status
 Health status
 Health conditions
 Previous physical activity
experience

Psychological & Motivational
Factors
 Knowledge/Beliefs/Attitudes
 Schemata
 Self-efficacy
 Anticipated benefits
 Perceived barriers
 Perceived health

Physical Environment Factors
 Neighbourhood environment
 Available/accessible/convenient facilities

Physical
Activity

Activity-related Factors
 Type, intensity/duration/complexity

Figure 2.1: Determinants of physical activity behaviours discussed in this thesis.
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2.4 Review of physical activity determinants
The five major domains that explain the determinants of physical activity were presented
within a conceptual framework in Section 2.3. The major domains were the constructs of
socio-demographic and behavioural factors such as, gender, age, marital status and living
arrangements, education attainment, employment status, health status, health conditions,
and previous physical activity experience. Six constructs of psychological and motivational
factors that include, knowledge, beliefs and attitudes, self-efficacy, schemata, perceived
benefits, perceived barriers, and perceived health. Three constructs of social environment
factors such as, social support, social modelling, and companionship and two constructs of
physical environment factors that are, availability, accessibility and convenience of
facilities, and neighbourhood environment. Finally, activity-related factors that include the
characteristics of physical activity were explored.
A literature search was completed on four research databases including PubMed, Medline,
CINAHL and Web of Science, and by examination of reference lists from relevant papers.
Search terms standing for exercise (e.g. ‘physical activity’, exercise or sports) were used in
‘and’ combinations with search terms standing for initiation or maintenance (e.g.
adherence, adoption, initiation or maintenance), search terms standing for determinants
(e.g. determinant*, correlate*, mediat* or predict*), and search terms standing for older
adults (e.g. older adult* or elderly). The search covered the period from 1990 to August
2011.
This review focuses on physical activity determinants that are relevant to adults aged 50
years and older, modifiable, and typically measured at the level of the individual. The
review therefore excludes determinants that are relevant to children and adolescents, and
correlates aggregated at the level of groups or a population, such as social and
organisational systems, public policy, legislation and culture.

2.4.1

Socio-demographic and personal behavioural determinants
2.4.1.1 Socio-demographic factors

The most commonly identified socio-demographic covariates of physical activity among
older adults are gender, age, family status, and socio-economic status (as indicated by
educational qualifications, employment status, or income). Physical activity is more
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prevalent among men, younger age, people without children, people in couple relationship,
and people of comparatively high socio-economic position (ABS 2006; Salmon et al.
2003; Armstrong et al. 2000). In NSW, older Australian men (75%) are more likely to
achieve recommended levels of physical activity participation than women (72%) (Yorston
et al. 2012). Adults aged 85 and older were most likely to report insufficient (30.4%) or no
(16.8%) physical activity, and those aged 65-74 years are least likely to report insufficient
(16.4%) or no (4.2%) physical activity (Yorston et al. 2012). Older people who are in a
married or defacto relationship (52%) are more likely to reach sufficient levels of physical
activity than those who are not (45%), and those with at least one child at home are less
likely than those without, 46.7% versus 49.2% (Lim & Taylor 2005). Fifty one per cent, of
older adults who had attained secondary education or higher and 46% of people who had
not completed twelve years of school met recommended levels of physical activity
participation (Lim & Taylor 2005). Employed older individuals (63%) are more likely to
attain sufficient levels of physical activity than those in retired or unemployed (48%) (Lim
& Taylor 2005).
Differences in the association between socio-demographic variables and physical activity
initiation and maintenance have been observed (van Stralen et al. 2009). A negative
association for physical activity initiation was found with increased age (Courneya et al.
2004a; Courneya et al. 2004b; van Gool et al. 2006), indicating that with ageing, older
adults become less active. A positive association was also found with being married (van
Gool et al. 2006; Oka, King & Young 1995) and being employed (Touvier et al. 2010;
Courneya et al. 2004a; Courneya et al. 2004b). The positive influence of being male (Lee
& Laffrey 2006; van Gool et al. 2006; Rejeski, Brawley, Ettingger, Morgan & Thompson
1997; King, Haskell, Taylor, Kraemer & DeBusk 1991) and having a higher social
economic status (Barrera, Toobert, Angell, Glasgow & Mankinnon 2006; Courneya et al.
2004b; Li et al. 2005; van Gool et al. 2006) was supported.
For physical activity maintenance, a positive association was also found with being male
(Touvier et al. 2010; Leung, Ceccato, Stewart & Grace 2007; Burton et al. 1999), being
married (Burton, Shapiro & German 1999; Irwin et al. 2004; van Gool et al. 2006) and
being employed (Touvier et al. 2010; Irwin et al. 2004; King et al. 1997). However, a
number of studies found no association between physical activity maintenance and higher
age (van Gool et al. 2006; Irwin et al. 2004; Resnick 2004; King et al. 1997; Rejeski et al.
1997).
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2.4.1.2 Personal and behavioural factors
Health status appears to be an important factor in the adoption and maintenance of physical
activity participation among older adults. Individuals reporting good health are more likely
to be physically active (Yorston et al. 2012; Browning et al. 2009). General health,
physical functioning, and vitality are positively associated with higher levels of physical
activity among older persons (Nies & Kershaw 2002). For physical activity initiation, a
positive association was found for having good physical health (van Gool et al. 2006;
Courneya et al. 2004b; Li et al. 2005), while a weak association was found for being
physically fit (Rejeski et al. 1997; Stevens, Lemmink, van Heuvelen, de Jong & Rispens
2003). A mixed association was found between physical activity initiation and being
overweight, since some studies found no association (van Gool et al. 2006; Courneya et al.
2004b), other studies found either a positive association (Rejeski et al. 1997) or negative
association (McAuley 1992). No association was found between physical activity initiation
and having functional limitations (Rejeski et al. 1997).
For physical activity maintenance, convincing positive associations were found with
having a good physical health status (Leung et al. 2007; Dubbert, Cooper, Kirchner,
Meydrech & Bilbrew 2002; Resnick 2004; van Gool et al. 2006) and being physically fit
(Irwin et al. 2004; King et al. 1997; Stevens et al. 2003). A convincing negative
association was found between physical activity maintenance and the number of
experienced life events during the exercise program (Grimby, Johansson, Sundh & Grimby
2008; Wilcox & King 2004; Oman & King 2000). The negative influence of having a high
bodyweight or being overweight (Leung et al. 2007; van Gool et al. 2006; Irwin et al.
2004; Dubbert et al. 2002; King et al. 1997) and the positive influence of having a good
mental health status (van Gool et al. 2006; Resnick 2004; Dubbert et al. 2002) on physical
activity maintenance was shown to be relatively weak since the findings among these
studies were inconsistent. No association was found between having functional limitations
and physical activity maintenance (Leung et al. 2007; Rejeski et al. 1997).
Level of physical activity at baseline, regular exercise participation or interferences of
other unhealthy behaviours appear to influence physical activity initiation and
maintenance. A convincing positive association was found between having a high level of
physical activity at baseline of the study and physical activity initiation (McAuley, Jerome,
Elavsky, Marquez & Ramsey 2003; Litt, Kleppinger & Judge 2002; Rejeski et al. 1997).
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Studies that examined whether the participants’ exercise behaviour in the past in addition
to motivational variables were more likely to adhere to their newly adopted exercise
behaviour in a supervised exercise program, found no association (Courneya et al. 2004a;
Brenes, Strube & Storandt 1998). This indicates that having regular exercise participation
is not associated with physical activity initiation, when controlled for motivational
determinants. Further a probably negative influence was found for smoking (van Gool et
al. 2006; Courneya et al. 2004b; Oka et al. 1995), while no association was found between
drinking behaviour and adoption of physical activity (van Gool et al. 2006; Courneya et al.
2004b).
For physical activity maintenance, convincing positive associations were found with
having regular exercise participation (Leung et al. 2007; Hopman-Rock, Borghouts &
Leurs 2005; Irwin et al. 2004; Brenes et al. 1998) and having a high physical activity level
at the baseline or at a previous assessment in the study (van Gool et al. 2006; McAuley et
al. 2003; Litt et al. 2002; Brenes et al. 1998). Further, a possible negative association was
found between physical activity maintenance and smoking behaviour (Leung et al. 2007;
van Gool et al. 2006; Dubbert et al. 2002), while no association was found with drinking
behaviour (van Gool et al. 2006).
Having experience in engaging in exercise previously has been found to significantly
predict subsequent levels of physical activity (Lee & Laffrey 2006; Plonczyski 2003;
Resnick 2001). Individuals who exercised during youth and middle age were more likely to
engage in physical activity in later life than those who did not exercise during their
younger years. Previous exercise experience was associated positively and directly with
self-efficacy (Plonczyski 2003; Resnick 2001) and with motivation for exercise in elderly
women (Plonczyski 2003). Activity history during both adulthood and in the recent past is
strongly and positively associated with physical activity (Buckworth 2000; Sallis & Owen
1999). Individuals who maintain physical activity for six months are likely to remain active
a year later (Godin, Shephard & Colantonio 1986; Sallis et al. 1986).
A history of engaging in school sports during prepubescent and adolescent periods
however has a variable association with physical activity levels later in adulthood
(Bauman, Sallis, Dzewaltowski et al. 2002; Buckworth 2000; Sallis & Owen 1999; Trost et
al 2002). While some studies report a positive relationship between participating in school
sport and involvement in sports as an adults (Curtis, McTeer & White 1999; Yang,
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Telama, Leino & Viikari 1999), other studies have been unable to demonstrate that
positive attitudes towards physical activity and habitual participation in physical activity
during childhood and adolescence continue on into adulthood (Kemper, de Vente, van
Mechelen & Twisk 2001; Taylor, Blair, Cummings, Wun & Malina 1999; Crespo,
Keteyian, Heath & Sempos 1996).

2.4.2

Psychological and motivational determinants

Psychological determinants can be divided into distal pre-motivational determinants,
motivational determinants and proximal post-motivational determinants (De Vries et al.
2006).

2.4.2.1 Pre-motivational psychological factors
Pre-motivational factors refer to awareness-raising factors, such as knowledge and risk
perception (De Vries et al. 2006). Lippke et al. (2004) found no association between risk
perceptions and physical activity initiation at the end of rehabilitation among 509 older
orthopaedic patients. For physical activity maintenance, Hopman-Rock, Borghouts &
Leurs (2005) found in an experimental study a positive influence of exercise knowledge on
seven-month adherence to a TV-exercise program among 988 older adults.

2.4.2.2 Motivational psychological factors
Motivational psychological factors, are also acknowledged as intra-personal correlates,
reflect intra-personal perceptions, and are perhaps the most commonly researched
correlates of physical activity. Many of these variables have been identified in theoretical
models of health-related behaviour such as the Health Belief Model, Protection Motivation
Theory, Theories of Reasoned Action and Planned Behaviour, Self-Efficacy Theory, and
Expectancy-value Decision Theories (Burton et al. 2005; Biddle & Nigg 2000; Coner &
Norman 1996; King et al. 1992; Godin & Shephard 1990).

 Self-efficacy
Self-efficacy is the confidence in one’s capability to perform a specific action. Differential
components of self-efficacy include beliefs of one’s personal ability to perform the
behaviour, as well as an evaluation of the degree of personal control over the behaviour
because of influence from external agencies (Terry & O’Leary 1995). Self-efficacy has
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been consistently identified as having a strong and positive association with physical
activity initiation and maintenance (van Stralen et al. 2009; Burke et al. 2007; Courneya et
al. 2004b; Lippke et al. 2004; Trost et al 2002; Biddle & Nigg 2000; Sherwood & Jeffery
2000; Sallis & Owen 1999). It may be more important in predicting adoption rather than
maintenance of physical activity (McAuley & Blissmer 2000), with assessment at a single
point in time a more effective predictor of physical activity maintenance (Oman & King
1998). Changes in self-efficacy have been related to changes in physical activity over time
(van Stralen et al. 2009).
Judgements of self-efficacy are primarily influenced by past performance (Sallis et al.
1992). Self-efficacy is therefore both a predictor and outcome of physical activity
(McAuley & Blissmr 2000), although it can significantly predict exercise adoption
independent of previous participation (Oman & King 1998). Self-efficacy ratings are also
influenced by social modelling, social and verbal persuasion, and physiological arousal
(Bandura 1997). In one study of socio-economically disadvantaged older adults, poor
exercise self-efficacy was associated with age, ethnicity, low income, fear of crime, no
current exercise, pain and fear of shortness of breath with exercise, difficulty climbing
stairs, and poor perceived health (Clark & Nothwehr 1999).

 Cognitive schemata
Schemata are underlying belief systems about the self, involving generalisations derived
from past experiences that affect information processing and guide behaviour (Markus
1977). Activity schemata reflect underlying beliefs about physical activity, such as who
“should” be physically active and the nature of physical activity; someone with negative
activity schemata might describe physical activity as too competitive, only for people who
are interested in sports, and for those who have “more brawn than brain”. Self-schemata
focus on aspects of the self in relation to physical activity; someone with positive selfschemata for physical activity might describe themselves as someone who stays in shape,
likes being active, and to whom physical activity is important, irrespective of whether they
are physically active.
Booth et al. (1997) reported that approximately 20% of individuals perceived themselves
as not being “the sporty type”, and that this was more common among women. Zunft et al.
(1999) reported that self-perceptions of “not being a sporty type” was the second most
frequently reported barrier to physical activity in European countries; among individuals
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citing this barrier, almost 50% were inactive compared to 25% of people not citing this
barrier, and 45% had a current body image consistent with being overweight. Corti et al.
(1996) noted that one barrier to using pay (versus free) physical activity facilities among
non-users, was the perception that the users and staff of health clubs and aerobics centres
were “other sorts of people” who were seen as younger, fitter, and thinner, or with more
flexible working hours. This differentiation reinforced inactivity patterns.

 Knowledge, beliefs, and attitudes to physical activity
Knowledge about physical activity is not associated with participation (Bauman et al.
2002; Trost et al. 2002; Sallis & Owen 1999). Factual knowledge about physical activity is
generally considered necessary, but not sufficient to stimulate appropriate health behaviour
(Rudd & Glanz 1990). The association between knowledge and physical activity may be
moderated by other cognitions, such as perceptions of the personal relevance of health
benefits and the personal need for physical activity, the importance of physical activity for
health and inactivity as a health risk, and the perceived demand and effort in terms of time
and physical exertion.
Individuals may not perceive a personal need for physical activity because of a belief that
they are already sufficiently active. Eyler et al. (2002) observed that women with multiple
roles within the home and community often have a constant “busyness” that is perceived as
physical activity. Johnson et al. (1990) reported over 25% of inactive women from a
community sample stated they got enough exercise in their daily routine, and Nelson
(1997) found that 71% of inactive women described their occupation as a nursing assistant
contained sufficient exercise within itself. Participation in domestic and occupational
physical activity, such as gardening or manual labour, may also negatively influence
perceptions of a personal need to engage in more physical activity (Lawlor, Taylor,
Bedford & Ebrahim 2002; Salmon, Owen, Bauman, Schmitz & Booth 2000; Sternfeld,
Ainsworth & Quesenberry 1999; Ford et al. 1991). Individuals less likely to perceive a
personal need for physical activity tend to be of low socio-economic position, male, and
older (Zunft et al. 1999).
The perceived importance of regular physical activity for health may influence
participation (Johnson et al. 1990). King et al. (1992) emphasise that it is the combination
of knowledge of and belief in the personal relevance of health benefits that is associated
with physical activity levels. Steptoe et al. (1997) reported a marked positive association
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between physical activity and beliefs in health benefits across a diverse range of European
cultures which was independent of age, sex, and risk awareness. Martin, Morrow, Jackson
& Dunn (2000) concluded that as the perceived importance of physical inactivity as a risk
factor increased, so did the likelihood of meeting recommended physical activity levels.
Dishman and Steinhardt (1990) noted that people who believed that physical activity had
little value for health, or alternatively, that health outcomes were outside of their personal
control, exercised less frequently and dropped out sooner from physical activity programs.
Steptoe et al. (1997) however, found only a weak association between awareness of the
risk of heart disease from inactivity and exercise behaviour. In particular, adults from
lower socio-economic backgrounds are less likely to value healthy lifestyle activities
including taking regular exercise (Worsley 1990), and more likely to perceive healthrelated behaviours as compromising quality of life (Ritchie, Herscovitch & Norfor 1994).
Although some researchers have hypothesised that individuals in lower social strata may
perceive a greater importance in earning a living rather than investing in aspects of wellbeing such as physical activity, it is the socio-economic indicator of education, rather than
income, that is consistently associated with variation in physical activity (Lock & Wister
1992).
Perceptions of physical activity as highly demanding and effortful in terms of physical
exertion and time required may negatively influence participation (Crombie et al. 2004;
Myers & Roth 1997). Beliefs that physical activity must be strenuous and painful (“no
pain, no gain”) persist (Pinto et al. 1996), with many individuals, in particular those with
specific goals such as weight management, not fully recognising the value of moderateintensity physical activity (Timperio, Cameron-Smith, Burns, Salmon & Crawford 2000).
Among older people, vigorous-intensity activity has been associated with discomfort, lack
of enjoyment, and stress (Crombie et al. 2004; Brown et al. 1999), which would also
contribute to lower levels of physical activity. Alternatively, people may believe that
regular physical activity requires a significant time commitment that they are unable to
maintain.

 Anticipated benefits
Anticipated benefits are the advantageous outcomes expected from being physically active,
and are positively associated with physical activity (Newson & Kemps 2007; Crombie et
al. 2004; Trost et al. 2002; Sallis & Owen 1999). People who perceive benefits of physical
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activity are better able to sustain physical activity levels over extended periods of time than
those who do not (Sullum, Clark & King 2000). Investigations using factor analytic
techniques have identified a range of potential benefits associated with physical activity.
For example, improved psychological/emotional functioning, better health, enhanced
appearance/body image, social opportunities, and experiencing competition and a sense of
challenge have been identified as potential benefits of engaging in physical activity
(Newson & Kemps 2007; Crombie et al. 2004; Wilson, Rogers & Fraser 2002; Markland
& Ingledew 1997; Myers & Roth 1997). Other identified benefit are improved
management of body mass (Davis et al. 1995; Markland & Ingledew 1997), experiencing
fun and enjoyment during exercise participation (Davis et al. 1995; Ryan et al 1997), and
improved strength, flexibility, and endurance (Calfas et al. 1994; Markland & Ingledew
1997).
Literature has suggested that the benefits of enjoyment, social interactions, and health
benefits are the most important motives for physical activity (Barrera et al. 2006; McAuley
et al. 2003; Stevens et al. 2003; De Bourdeaudhuij & Sallis 2002; Sallis & Owen 1999). In
terms of social benefits, one study of health club members concluded that having friends at
the club and socialising outside the club with these people was positively correlated with
frequency of exercise and negatively correlated with missing exercise sessions (Unger &
Johnson 1995). Research with women of various ethnic groups has also indicated the social
aspect as an important motivator for physical activity participation (Bird et al. 2010; Eyler,
Brownson, Donatelle, King & Sallis 1999; Eyler et al. 1998). Health benefits were the
most commonly reported across all demographic groups. In older people, a positive
association was found between perceived health benefits on physical activity initiation
(Caserta & Gillett 1998) and maintenance (Burke et al. 2007; Caserta & Gillett 1998).
Benefits of improved appearance and weight management have been reported as more
relevant among women, while experiencing a sense of challenge/competition is more
relevant among men (De Bourdeaudhuij & sallis 2002; Finkenberg, Duinucci, Mccune &
Mccune 1994). These gender differences may be a reflection of traditional social and
gender roles (Yeager, Macera & Merritt 1993).
Among young people, the more salient benefits of physical activity include fitness and
tension release (Zunft et al. 1999), competition (Mitchell & Olds 1999), social interactions
(Booth et al. 1997), and improved health (Steptoe et al. 1997). Mastery experiences and
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psychological benefits have been identified as more salient among mid-aged groups
(Mitchell & Olds 1999). Benefits of social opportunities, improved physical and
psychological functioning, and challenging ageist stereotypes have been reported as
particularly relevant among older people (Brown, Fuller, Lee, Cockburn & Adamson 1999;
Chodzko-Zaiko 2000; Mitchell & Olds 1999; Rutten et al. 2001).
The benefits anticipated from physical activity can differ among the types and stages of
physical activity. Frederick and Ryan (1993) found that people who participated in
individual sports were more motivated by benefits of interest and enjoyment, while people
involved in fitness activities were motivated by benefits of improved appearance.
Compared to women who are inactive or who have been active for a shorter period of time,
women who have been regularly active for longer than six months are more likely to report
benefits

related

to

exercise.

These

benefits

include

enjoyment,

enhanced

psychological/spiritual well-being, and increased longevity, and to have lower
expectancies for weight management and improved body image (Jaffe, Lutter, Rex,
Hawkes & Bucaccio 1999; Lee 1993). Highly active individuals may be more likely to
identify benefits of competition and affiliation, while less active people may identify
psychological benefits and mastery (Mitchell & Olds 1999). Perceived health benefits may
be more important in adopting physical activity, while enjoyment may be more important
for maintenance (Dishman 1991).

 Perceived barriers
Perceived barriers are the factors identified as constraining physical activity participation,
and are consistently negatively associated with physical activity (Newson & Kemps 2007;
Sallis & Owen 1999; Seefeldt et al. 2002; Trost et al. 2002). Individuals who are
physically active may be more aware of selective barriers to participation because of
repeatedly experiencing them (Trost et al. 2002). The potential negative impact of
identified barriers may also be moderated by other factors such as the strength of
anticipated benefits (Sheeran & Abraham 1996), or social support.
Investigations using factor analytic techniques have identified a number of barriers to
participation in physical activity. These include a lack of time, demand/effort required to
engage in exercise, health risks and concern for well-being when engaging in exercise,
physical discomfort, averseness/disinterest, inconvenience, low skills, expense/poor access,
competing demands from family, competing demands from social/work/financial
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commitments, and lack of transportation as impediments to participation in physical
activity (Newson & Kemps 2007; Myers & Roth 1997; Calfas et al. 1994). Other reported
barriers to physical activity participation include overcrowding, lack of knowledge and
networks to get involved, poor geographical location, and self-consciousness (Newson &
Kemps 2007; Booth et al. 1997; Corti, Donovan & Holman 1996; Frankish, Milligan &
Reid 1998). When reviewing the barriers a differentiation can be made between individual
barriers originating within the person, such as disinterest or lack of energy, and structural
barriers originating outside the person, such as cost and access (Crombie et al. 2004).
Interpersonal barriers originate between people, such as discouragement or lack of
companionship for physical activity participation. Barriers associated with social and
environmental variables will be discussed in subsequent sections of this chapter.
Perceived lack of time is the most frequently cited barrier to physical activity (De
Bourdeaudhuij & Sallis 2002; Stutts 2002; Brownson, Baker, Housemann, Brennan &
Bacak 2001; Sherwood & Jeffery 2000; Chinn, White, Harland, Drinkwater & Raybould
1999; Sallis & Owen 1999; Jaffe et al. 1999; Booth et al. 1997). Lack of time is more
strongly associated with participation in structured physical activity than with overall level
of physical activity (Buckworth 2000), and is more likely to be reported among those aged
25-39 and 40-54 years of age, less educated individuals, and individuals with children
(Owen & Bauman 1992). For older people, lack of time may be due to retirees filling their
time with work-like activities such as assistance with family care-giving and domestic
maintenance (Rutten et al. 2001).
Barriers may have a greater impact on physical activity levels among socioeconomically
disadvantaged groups, such as the poor, the elderly, single parents, and less-educated
individuals (Searle & Jackson 1985). This may be because of a reduced ability to
overcome barriers due to fewer resources and networks to support problem-solving and
create opportunities (Grzywacz & Marks 2001; King et al. 1992). Alternatively, lower
socioeconomic groups may experience qualitatively different barriers that are more
difficult to overcome such as poor health and fear of injury (Parks, Housmann &
Brownson 2003), and no time, physical inability, and not wanting to exercise (Owen &
bauman 1992).
Perceived barriers may also differ by age. Younger people are more likely to report
barriers of lack of time and motivation, as well as childcare responsibilities (Booth et al.
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1997; Owen & Bauman 1992), while younger and mid-aged groups report barriers
associated with work commitments (Searle & Jackson 1985; Zunft et al. 1999). Older
people are more likely to report barriers of lack of a partner, physical inability, injury, poor
health, and cost (Newson & Kemps 2007; Crombie et al. 2004; De Bourdeaudhuij & Sallis
2002; Patterson & Chang 1999; Booth et al. 1997; Brown et al. 1999).

 Perceived health
Perceived health, both physical and psychological, is positively associated with physical
activity levels (Wilcox, Castro & King 2006; Bauman et al. 2002; Trost et al. 2002; Rutten
et al. 2001; Sallis &Owen 1999). Individuals reporting good health are more likely to be
physically active (Newson & Kemps 2007; Sallis & Hovell 1990), and general health,
physical functioning, and vitality/vigour are each positively associated with physical
activity (Nies & Kershaw 2002; LaForge et al. 1999; Kaplan et al. 1991).
Poor health is a commonly reported barrier to physical activity (Lim & Taylor 2005;
Seefeldt et al. 2002), identified by approximately 10-15% of Australians (Booth et al.
1997) and Europeans (Zunft et al. 1999). Biomedical factors contributing to perceptions of
poor health and subsequently reduced levels of physical activity can include
overweight/obesity and advanced age (Young et al. 2009; Finch, Owen & Price 2001), as
well as injury and disability (Finch et al. 2001). In terms of psychological health, lower
levels of physical activity have been associated with depression, personal uncertainty, and
low life satisfaction (Lim & Taylor 2005; McDougall, Cooke, Owen, Willson & Bauman
1997; Kaplan et al. 1991), as well as vulnerable personality types characterised as nervous,
emotionally reactive, anxious, insecure, unstable, and with poor coping styles (Szabo 1992;
Vingerhoets, Croon, Jeninga & Menges 1990).
Poor health is a more salient influence on physical activity among older individuals and
women (Lim & Taylor 2005; De Bourdeaudhuij & Sallis 2002; Booth et al. 1997; Pinto et
al. 1996). Brown et al. (1999) identified poor health as a major theme among older people
who described injuries, and chronic/acute illnesses, and “wearing out” as limiting physical
activity, and a subsequent need for age-appropriate physical activity, and knowing how to
safely do physical activity. De Bourdeaudhuij and Sallis (2002) stated that the most notable
barrier to physical activity among individuals aged 50-65 years was the perception of
psychological or health problems, and that this was stronger for women than men. This
latter result is consistent with other research indicating that women are more likely to cite
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health problems as reasons for inactivity (Lim & Taylor 2005; Dubbert 2002; Booth et al.
1997). In particular, middle-aged and older women who have chronic health problems are
least likely to be physically active (Pate et al. 1995).
Poor health may also be a more salient barrier among individuals of lower socio-economic
position. The proportion of Europeans with primary-level education citing poor health as a
barrier to physical activity is twice that of individuals with secondary- or tertiary-level
education (Zunft et al. 1999). Individuals with lower income, as well as the non-employed
working class, are more likely than others to report poor health and fear of injury as
barriers to exercise (Parks et al. 2003; Phillips, Arber & Ginn 2001; Chinn et al. 1999).
The combination of advanced age and lower socioeconomic position may increase the
negative impact of poor health on physical activity. Among socioeconomically
disadvantaged older people, reports of poor health as a barrier to physical activity may be a
reflection of poor knowledge; this population subgroup is more likely to agree with
statements that older people should exercise less, and that persons with high blood pressure
should not exercise (Clark & Nothwehr 1999). Advancing age and chronic health
conditions may be interpreted therefore, as reasons to reduce physical activity levels, while
other population subgroups could perceive the same experiences as motivation to increase
physical activity so as to improve health-related functioning.

2.4.2.3 Post-motivational psychological factors
In the last few years, more research has tried to bridge the intention-behaviour gap by
identifying the psychological constructs and processes between intention and behaviour,
like self-regulatory mechanisms, such as goal setting, strategic planning, action control and
preventing, and recovering from (re)lapse.
Goal setting and making specific plans might enhance the enactment of intentions (van
Stralen et al. 2009). In a goal setting physical activity promotion, intervention among 256
older adults goal setting was found to be positively associated with physical activity
adoption (Kelley & Abraham 2004).
Planning can be subdivided into action and coping planning. Action planning, also
indicated as implementation intentions, can help initiation by specifying when, where and
how to act (Gollwitzer 1999). Orbell and Sheeran (2000) found in an experimental study
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among 64 older hip-joint replacement patients a positive association between forming
implementation intentions and physical activity initiation. Several action planning studies
among patients found action planning to be important in particular the earlier stage of
physical activity initiation (Lippke et al. 2004; Scholz, Sniehotta, Burkert & Schwarzer
2007; Ziegelmann, Lippke & Schwarzer 2006). Coping planning helps individuals to
overcome barriers and to cope with difficult situations by anticipating personal risk
situations (Sniehotta, Schwarzer, Scholz & Schuz 2005). Ziegelmann et al. (2006) found a
positive association with physical activity maintenance, in which coping planning fully
mediated the short- and long-term physical activity maintenance effects of interventions.
Coping planning played a less influential role in physical activity initiation early in the
rehabilitation process (Scholz et al. 2007; Ziegelmann et al. 2006).
Action control is a self-regulatory construct and can be subdivided into awareness of
standards, self-monitoring and self-regulation efforts. One experimental study found that
action control fully mediated the effects of exercise intentions on physical activity among
older adults (Sniehotta, Nagy, Scholz & Schwarzer 2006b). Sniehotta, Scholz & Schwarzer
(2006a) found that the initial level and the linear change in self-monitoring and selfregulation efforts were predictors of physical activity initiation. The effect of awareness of
standards was out performed by the self-monitoring and self-regulation efforts (Sniehotta
et al. 2006b).

2.4.3

Social determinants

Social determinants reflect the influence of interpersonal relationships on physical activity.
The most frequently studied social correlate is the perception of support for physical
activity from significant others, such as a spouse, family, and friends (Burke, Beilin, Cutt,
Mansour & Mori 2007; van Gool et al. 2006; Litt et al. 2002; Sallis & Owen 1999).
Advice and encouragement from health professionals, such as general practitioners, is
another source of social support (Burton et al. 1999). Other social correlates include the
modelling of physical activity (seeing others being active), and companionship for physical
activity (Sallis, King, Sirard & Albright 2007); this latter variable is different from the
social benefits derived from participation (De Bourdeaudhuij & Sallis 2002). Interpersonal
influence was thought to affect physical activity more positively in the elderly than in
young adults (McAuley et al. 2003).
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2.4.3.1 Social support
Social support refers to the quality and nature of interpersonal interactions, and can include
affective (emotional), tangible/instrumental, informational, and appraisal (sense of
belonging) components (Heaney & Israel 2003; Baker et al. 2000). Affective support
involves verbal encouragement, while examples of tangible support include providing
transportation to physical activity sessions, task sharing to increase discretionary time for
physical activity, cost subsidisation, and providing equipment. Informational support could
include advice on how to join a local health or sporting club, and appraisal support
involves feedback and affirmation of achievements, such as telling someone they look
better since adopting regular physical activity.
Social support has consistently been identified as an important correlate of physical
activity (Trost et al. 2002). With a majority of investigations finding a significant positive
association with both the initiation of physical activity (Burke et al. 2007; van Gool et al.
2006; Stevens et al. 2003; Stahl, Rutten, Nutbeam & Kannas 2002; Trost et al. 2002; Sallis
& Owen 1999) and its maintenance (Stevens et al. 2003; McAuley et al. 20023; Oka et al.
1995). Support from both friends and family has been associated with improvements in
exercise over a two year period (Hovell et al. 1992; Sallis, Hovell, Hofstetter et al. 1992).
Social support can also positively influence activity-related cognitions such as intentions
and self-efficacy (Carron, Hausenblas & Mack 1996) and buffer the potentially negative
effects of stress and reduced resources (Heaney & Israel 2003).
Individuals reporting higher levels of social support are more likely to report higher levels
of physical activity (Wallace & Buck worth 2002; Booth et al. 2000; Kelsey et al. 2000;
Eyler et al. 1999; Johnson, Rosengren, Dotevall, Lappas & Wilhelmsen 1999; Steptoe et
al. 1997). In the US Women’s determinants study, women with high levels of social
support for physical activity from friends and family were approximately twice as likely to
meet recommended levels of physical activity as women with low support (Eyler et al.
1999). Being told by friends and family that being physically active was good for their
appearance has been significantly associated with physical activity among older people
(Booth et al. 2000).
Conversely, individuals with low levels of social support for physical activity are more
likely to be insufficiently active or sedentary (Lindstrom, Hanson & Ostergren 2001;
Wilcox, Castro, King, Houseman & Brownson 2000; Eyler et al. 1999; Leslie, Owen,
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Salmon et al. 1999). One study across six countries reported that individuals perceiving
low social support from friends, family, and the workplace were more than twice as likely
to be sedentary than those with high support (Stahl et al. 2001).
Encouragement for physical activity is most likely to come from within the family (Booth,
Owen, Bauman, Clavisi, Leslie 2000). Family support may be more influential for young
adult females than males, and may be more influential than support from friends (Leslie,
Owen, Salmon et al. 1999; Wallace, Buckworth, Kirby & Sherman 2000). Family support
may be particularly important for individuals participating in a prescribed physical activity
program from a health professional; with almost twice the impact on adherence than selfinitiated programs (Carron et al. 1996). Parks et al. (2003) found that support from
relatives was more significant for physical activity among suburban high-income residents
than lower-income urban and suburban residents. Eyler et al. (1999) however, found no
differences between the impact of social support from family and other sources, and
concluded that the existence of social support is more important than who it comes from.
Spousal support is a reliable correlate of physical activity (Buckworth 2000), particularly
for women. Janzen and Cousins (1995) reported that the major factor in the maintenance of
healthy levels of physical activity for married women at all ages is a physically active and
supportive spouse. Among women with young children, family responsibilities represent a
potential barrier to physical activity participation (Booth et al. 1997), and spouses can
provide support with childcare, sharing domestic tasks, and encouragement for mothers to
look after their own needs as well as their family’s (Cody & Lee 1999). One intervention
for women with young children demonstrated that partner support was an important
mediator variable, with changes in spouse support significantly predicting meeting
physical activity guidelines at five month follow up (Miler, Trost & Brown 2002).
Important others apart from the family and a spouse can also socially influence physical
activity (Carron et al. 1996). Friends, colleagues, neighbours, acquaintances, and
employers can represent additional and valued sources of encouragement, assistance and
advice for physical activity. Compared to the family, the importance of support from such
others may be because they are seen as more impartial (Carron et al. 1996).
Both social quantity (the number of close relatives and friends) and social frequency (the
frequency of meeting close friends and relatives) have been positively associated with
physical activity (Spanier & Allison 2001). Increases in organisational relationships, such
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as attending religious services or meetings of clubs and organisations have a significant
inverse linear trend with physical activity, and increases in individual relationships (talking
and visiting with friends and neighbours) have been associated with decreases in inactivity
(Ford, Ahluwalia & Galuska 2000). Frequently interacting with a large social network may
provide increased opportunities for social support for physical activity. This could include
informational and appraisal support on opportunities for and benefits of physical activity,
as well as tangible support such as borrowing equipment and assistance with transport and
child care (Spanier & Allison 2001). Adjusting for social participation can significantly
reduce socioeconomic group differences in physical activity (Lindstrom et al. 2001).

2.4.3.2 Professional advice
Physicians and health professionals represent a potential source of support and advice for
physical activity. Literature reviews repeatedly document a positive association between
physician influence and physical activity (Trost et al 2002). Patients receiving follow-up
support for physical activity from their physician are almost twice as likely to be active
(Glasgow, Eakin, Fisher, Bacak & Brownson 2001). Advice on appropriate physical
activity from doctors or other health professionals has been identified as a major source of
preferred help among inactive Australians (Booth et al. 1997). In one study, 43% of
participants indicated that advice from a physician was instrumental in increasing their
physical activity levels during the previous year (Bungum & Morrow 2000). Verbal
persuasion to be active from physicians can promote high outcome expectancies for
improved health among socioeconomically disadvantaged older adults (Clark & Nothwehr
1999), which in turn can facilitate physical activity. Conversely, lack of physician
encouragement has been associated with reducing a physical activity regimen (Frankish et
al. 1998).
One systematic review however, indicated that physical activity advice given in routine
primary care was not an effective means of producing sustained increases in physical
activity, and may produce negative results in the short and long term (Lawlor & Hanratty
2001). This may reflect the potentially negative effect of “powerful others” on motivation
and adherence. According to theories of internal and external motivation, adherence
behaviour is more consistent with intrinsic motivation (Ryan et al. 1997). Carron and
colleagues suggested that powerful others (i.e. physicians, health professionals) are
considered the locus of control for health and health-promoting behaviour (i.e. physical
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activity) that can limit self-responsibility and reduce compliance (Carron et al. 1996).
Laitakari et al. (1996) demonstrated that at least short-term maintenance of physical
activity is greatly improved when the participant believes that the physical activity
program is based on personal choice and preference.
Those people more likely to receive physician advice for physical activity are older,
diagnosed with chronic illness, and more frequently in contact with their doctor (Glasgow
et al. 2001), as well as male, and with relatively high-income (Nawaz, Adams & Katz
2000; Wee, McCarthy, Davis & Phillips 1999). Older people are more likely to nominate
wanting professional advice for physical activity (Booth et al. 1997), and this may reflect
an increasing concern for injury and a subsequent need to know how to exercise safely
(Brown et al. 1999). Women are more likely than men to report greater motivation to
comply with their doctors’ advice to adopt physical activity (Troped & Saunders 1998).
General practitioners are more likely to discuss physical activity programs when seeing
patients with conditions that could benefit from exercise, rather than asking all patients,
new patients or patients previously seen (Bull, Schipper, Jamrozik & Blanksby 1995).
There may be a significant gender bias in physician advice for physical activity, with men
more likely to receive physical activity counselling (US Centers for Disease Control and
Prevention 1998), and women four times more likely to be prescribed physical activity
restrictions, after accounting for illness behaviour differences and all other factors (safran,
Rogers, Tarlov, McHorney & Ware 1997).

2.4.3.3 Physical activity models and companionship
Contact with physically active people can provide motivation and encouragement for
physical activity. Seeing others being physically active may provide observational learning
experiences and enhance self-efficacy for personal physical activity (Bandura 1997).
Frequently encountering active people can also create an impression that physical activity
is a popular and desirable behaviour, thereby creating a social norm (Stahl et al. 2002).
Family, friends, a spouse, and neighbours in community can all model physical activity.
Studies of the social environment have indicated a positive trend between seeing others
exercising in one’s neighbourhood and being personally active (Sallis et al. 2007; King et
al. 2000). Rural women are less likely to report frequently seeing others exercise than
urban women, and are more likely to be sedentary (Wilcox et al. 2000). The frequency
with which friends, family and spouse participate in physical activity has been significantly
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associated with sufficient levels of physical activity among older people (Sallis et al. 2007;
Booth et al. 2000). People with a physically active spouse are 20% more likely to be active
themselves than people with sedentary spouses, and those who describe most or all of their
friends as active are 41% more likely to be active themselves than people who have few
active friends (Janzen & Cousins 1995; Stephens & Craig 1990). A recent review of the
determinants of physical activity among older adults however, concluded that having social
models, or seeing others frequently exercise was positively associated with physical
activity initiation among men, but not among women and was not associated with physical
activity maintenance (van Stralen et al. 2009).
A “buddy” can be a source of social support for physical activity (Stevens et al. 2003), via
facilitated access to opportunities for physical activity, companionship, and modelling
(Brown et al. 1999). physical activity participation with a significant other is important
(Burke et al. 2007; van Gool et al. 2006), and having the opportunity to be physically
active with others has been identified as source of preferred help among inactive
Australians (Booth et al. 1997), and may be particularly important for physical activity
adoption (van Stralen et al. 2009). Older individuals who have an exercise partner are more
likely to achieve recommended levels of physical activity (Stevens et al. 2003; Giles-Corti
& Donovan 2002), and joining an exercise program with a spouse can promote twelve
month adherence (Wallace, Raglin & Jastremksi 1995). Among lower-income individuals,
those who had at least one friend to exercise with were four times more likely to meet
recommended physical activity levels than those without a friend (Parks et al. 2003).
One novel source of companionship for physical activity is pet dogs. Dogs are the most
prevalent pet in Australia; with approximately 46% of all households reporting ownership
(Bauman, Russell, Furber & Dobson 2001). Dog owners have been reported as walking 18
minutes per week more than non-dog owners, and those who walk their dog for more than
2.5 hours per week met the recommended levels of physical activity for health (Bauman et
al. 2001). Walking with a dog may also enhance perception of personal safety. In a
longitudinal study of Thorpe et al. (2006) among older dog owners, dog ownership at
baseline was found to be positively associated with physical activity maintenance three
years later.
A lack of companionship has been identified as the second most frequently described
barrier to physical activity (Crombie et al. 2004; Godin et al. 1994), with one study
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reporting this barrier among 10% of people (Zunft et al. 1999). Social isolation has been
associated with declines in physical activity over time for both men and women (Kaplan et
al. 1991). Ball et al. (2001) found that individuals reporting no company for physical
activity were 31% less likely to walk for exercise. Other studies have indicated that lack of
companionship may be a particularly important barrier among older people (Brown et al.
1999; Patterson & Chang 1999) and women (Johnson et al. 1990).
However, companionship provided through physical activity may not be desired by all
individuals. Hillsdon et al. (1995) reported that participants who exercised alone
completed more exercise sessions than those who exercised in groups. Approximately two
thirds of respondents from four racial-ethic groups of middle- and older-age women in the
USA expressed a preference for undertaking physical activity alone than with others (King
et al. 2000). Similarly, an Australian study of women aged between 50 and 64 years
reported 68% of respondents preferring to exercise alone (Lee 1993). This preference may
reflect a dislike of group-based or leader-led activities, or a need for convenience and
flexibility independent of others (Hillsdon et al. 1995; King et al. 1992).

2.4.4

Environmental determinants

Environmental variables are an integral component of contemporary socio-ecological
models of behaviour and health promotion (Burton et al. 2009; Sallis & Owen 2002).
Accordingly, the role of the physical environment as an influence on physical activity has
recently gained increasing attention (Bird et al. 2010; Berry et al. 2010; Tucker-Seeley et
al. 2009; King et al. 2006; Lim & Taylor 2005). Structurally, environments can influence
physical activity directly via constraints, opportunities and resources, and indirectly
through the shaping of associated attitudes (Giles-Corti & Donovan 2002; Ross 2000).
Environmental variables can also be conceived as moderators of intervention effects, and
are likely to interact with both personal and social correlates (Baranowski et al. 1998).
Environmental correlates are of particular interest to both policy makers and program
providers to promote physical activity within the population (Burton et al. 2009; Brownson
et al. 2001; King & Jeffery 1995; Sallis et al. 1998), as environmental-level interventions
have the potential to affect large numbers of people at a lower cost per person than
individual approaches (Rutten et al. 2001).
There are many different types of physical environments associated with physical activity,
including the home, the neighbourhood and wider community (Bird et al. 2010; Morris,
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McAuley & Molt 2008), and specific settings such as worksites, and health clubs (Owen et
al. 2000). Environmental variables typically measured at the individual-level include
perceptions of availability and accessibility of activity-related facilities, as well as the
physical and aesthetic characteristics, and the safety of the setting (Li et al. 2005; Morris et
al. 2008).

2.4.4.1 Availability of facilities
The perceived availability of facilities has weak or mixed evidence of a positive
association with physical activity (van Stralen et al. 2009; Trost et al. 2002). Stahl et al.
(2001) reported that individuals aware of facilities and opportunities for physical activity
within their local area can be over 80% more likely to be active compared to those with
poor awareness. Rutten (2001) found that countries who demonstrated low rates of
perceived opportunities for physical activity in their neighbourhood also evidenced low
rates of physical activity, especially for low and moderate-intensity physical activity.
Within the home environment, the number and types of exercise equipment available is
significantly, although weakly, correlated with physical activity (Jakicic, Wing, Butler &
Jeffery 1997; Sallis, Johnson, Calfas, Caparosa & Nichols 1997; Sallis, Hovell &
Hofstetter 1992). Active people are more likely to have a greater number of physical
activity facilities around their homes, after adjustment for age, gender, and education level
(Sallis et al. 1990).
Having facilities available in the community, such as walking trails, bikeways, swimming
pools, and health clubs, has been positively associated with physical activity levels (Bird et
al. 2010; Parks et al. 2003; Stahl et al. 2001; Troped et al. 2001; Booth 2000; Sallis et al.
1997). Similarly, having footpaths and cycle paths available increases the number of
walking and cycling trips (Berry et al. 2010; Kitamura, Mokhtarian & Laidet 1997),
particularly among low-income urban residents (Parks et al. 2003). Brownson et al. (2000)
reported that 39% of people with access to a walking trail used it, and that 55% of these
people had increased their walking since first using the trail. Consistently, Brownson et al.
(2001) found that between 23% and 34% of individuals who had used a range of
environmental facilities, such as walking trails, reported increases in physical activity.
Having a “coastal” residence, which increases the availability of beach and water-based
activities, also increases the likelihood of physical activity (Giles-Corti & Donovan 2002;
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Bauman 1999). A greater number of outdoor and indoor sports facilities per inhabitant
have been associated with higher population rates of physical activity (Stahl et al. 2002). A
lack of available facilities is frequently reported as barrier to physical activity (Newson
&Kemps 2007; Godin 1994; Johnson et al. 1990). Between 10% and 51% of adults in the
USA reported that greater availability of facilities would help increase physical activity
(Bungum & Morrow 2000). A reduced number of physical activity facilities is more likely
to be reported among adults living in rural areas, who, than urban populations, are also
more likely to report lower levels recreational physical activity (Parks et al. 2003; Ross
2000; Wilcox et al. 2000; Brownson, Eyler et al. 2000; King et al. 2000; Bauman 1999).
Less availability of places and equipment for preferred types of physical activity is more
commonly reported among women than men (Newson & Kemps 2007; Brownson et al.
2001; Leslie, Mounsey & Owen 1998).
Several studies have suggested a low convergence between the actual existence of facilities
and individuals’ awareness of them (Kirtland et al. 2003; Lee et al. 2002; Sallis et al.
1990). Giles-Corti and Donovan (2002) reported that awareness of a park being within
walking distance was 50% lower for individuals living in low socio-economic areas,
despite equitable access when objectively compared with high socio-economic areas.
Awareness may be lower among inactive individuals who have minimal experience with
physical activity facilities (Kirtland et al. 2003; Lee et al. 2002). When describing the
available facilities within a defined geographical area, respondents may also experience
difficulties with being able to accurately perceive distances, particularly over longer
distances (Kirtland et al. 2003).
Awareness of available facilities may reflect public policy to promote such opportunities
(Stahl et al. 2002). People may not be aware of, for example, being able to access some
community-based physical activity facilities such as school ovals and running tracks
(French, Story & Jeffery 2001). Accordingly, cues and prompts for facilities in the physical
environment may promote awareness and use of physical activity facilities (King et al.
1992). Posting signs for example, can increase the use of stairs versus adjacent escalators
or elevators (Anderson & Franckowiak 1998; Russell, Dzewaltowski & Ryan 1999),
although changes may not be maintained over time (Marshall, Bauman, Patch, Wilson &
Chen 2002).
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2.4.4.2 Accessibility of facilities
In addition to the availability of physical activity facilities, individuals have perceptions
about the accessibility of such facilities. Early reviews concluded that perceived access to
physical activity facilities was repeatedly found as not associated with physical activity
(Sallis & Owen 1999). More recent research however, indicated to have positive
association with physical activity initiation (Moris, McAuley & Molt 2008; Li et al. 2005)
and maintenance (Li et al. 2005). Perceptions of access to physical activity facilities may
be influenced by the convenience of location, transportation, cost, and preferred type of
physical activity.
The convenience of physical activity facilities has been positively correlated with
frequency of vigorous-intensity exercise (Sallis, Hovell, Hofstetter et al. 1992; Sallis et al.
1997) and walking (Bird et al. 2010; Berry et al. 2010; Ball et al. 2001). Individuals
reporting low environmental convenience may be 40% less likely to walk for exercise
(Ball et al. 2001). The proportion of people walking to work is higher in urban areas than
suburban areas (Berry et al. 2010; Craig, Brownson, Cragg & Dunn 2002), which may
reflect a convenient proximity between residence and workplace. Closer proximity of jobs
and services is associated with more walking and bicycling (Berry et al. 2010), while long
trip distances are negative associated with the likelihood of walking and cycling
(Kockleman 1997). Increased self-reported and actual distance between place of residence
and a local bikeway has been associated with bikeway non-use (Troped et al. 2001).
Recreational facilities located near home are used by residents more than facilities located
elsewhere, including on the way to and from work or somewhere else (Giles-Corti &
Donovan 2002). While some studies report a modest association between the travelling
distance required for individuals to reach exercise facilities and participation (Sallis et al.
1990), other researchers have reported no association between road distance to recreational
facilities and physical activity (Giles-Corti & Donovan 2002).
Transportation difficulties may create negative perceptions of the accessibility of
opportunities for physical activity. Individuals of low socio-economic position and living
in comparatively affordable outer suburbs may have fewer transportation options and
networks that limit convenient access to a range of physical activity facilities beyond their
immediate neighbourhood (Giles-Corti & Donovan 2002). Other groups for whom
transportation may be an issue include older people who are no longer able to drive and
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who find public transport difficult to get to independently (Brown et al. 1999), mothers of
young children (Eyler et al. 1997), as well as unemployed adults, and people without their
own car (Chinn et al. 1999).
The cost of specific types of physical activity has weak or mixed evidence of no
association with physical activity (Bauman et al. 2002; Trost et al. 2002). Costs may be a
pertinent issue for socioeconomically disadvantaged groups (Moore, Glick, Romanowski
& Quinley 1996), older people with a reduced income (Brown et al. 1999), and ethnic
minority groups (Eyler et al. 1998). Moore et al. (1996) found the affordability of
recreational facilities was reported as an important obstacle to physical activity by 50% of
low income respondents. Parks et al. (2003) reported that income level may be more
important than area of residence for physical activity. Having both free and pay facilities
available in the community may be a strategy to increase the use of such facilities and the
likelihood of physical activity (Corti et al. 1996; Giles-Corti & Donovan 2002). Other
researchers have reported however, that the provision of free access to convenient facilities
does not itself lead to increased physical activity (French, Jeffery & Oliphant 1994;
Sherwood et al. 1998). Sallis et al. (1990) found no association between frequency of
exercise and the density of free facilities, although this research focussed on vigorousintensity physical activity, which may have no relationship with the nature of the facilities
studied, such as parks.
Access to facilities may be more relevant to some individuals because of their preferred
type of physical activity (Sherwood & Jeffery 2000). Individuals engaging in activities
such as basketball, netball, golf, or racquet sports for example, may be more dependent on
accessing specific community-based facilities. Giles-Corti et al. (2002) suggested that
users are less sensitive to travelling to use formal facilities such as golf courses, sporting
complexes, swimming pools and recreation centres, and more sensitive to travelling to
facilities such as public open space, tennis courts and the river. Different types of physical
activity may also involve costs that influence perceived accessibility (Parks et al. 2003),
particularly among low income groups. Among lower-income urban residents for example,
walking/jogging trails and parks are associated with increased physical activity, while
indoor gyms and other exercise equipment are more relevant for physical activity among
higher income urban and suburban residents (Parks et al. 2003).
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2.4.4.3 Physical characteristics of the built environment
The physical characteristics of a built environment refer to its observable design features.
Within neighbourhood environments, this can include aspects such as footpaths, street
lighting, local shops and services, transportation networks, street connectivity, the flow of
traffic, and hilly terrain. Having nearby shops and access to open space such as parks in the
neighbourhood is positively associated with walking (Berry et al. 2010; Giles-Corti &
Donovan 2002; Booth et al. 2000). Hilly terrain has weak or mixed evidence of a positive
associated with physical activity (van Stralen et al. 2009). Studies have found hilly terrain
associated with increased walking activity (King et al. 2000) but decreased use of
bikeways (Troped et al. 2001). Heavy traffic, adequate street lighting, and the presence of
footpaths have weak or mixed evidence of no association with physical activity (Scholz et
al. 2007; Trost et al. 2002).
Compared with those who are regularly active, individuals contemplating physical activity
hold more negative perceptions of the physical features of their neighbourhood (Carnegie,
Bauman, Miners, Chen & Wallner 2002). Individuals in rural areas are less likely to report
the presence of footpaths and street lighting, and more likely to be inactive (Wilcox et al.
2000). An American study reported that a higher proportion of low-income respondents,
who were also more likely to be inactive, than moderate-income residents identified a lack
of footpaths as an obstacle to physical activity (Moore et al. 1996). An Australian study
however, reported that residents of low socio-economic areas were almost twice more
likely to perceive there were footpaths present in their neighbourhood than residents of
high socio-economic areas (Giles-Corti & Donovan 2002).
Research from the fields of transportation and urban design has also identified consistent
associations between the physical characteristics of community environments and walking
and bicycling. Relevant characteristics include population density, mixed-use development
(a mix of housing, retail, entertainment and commercial uses), street connectivity, street
scale (ratio of building heights to street width), and regional structure (distribution of
activities and transportation facilities across a region) (Handy, Boarnet, Ewing &
Killingsworth 2002; Saelens, Sallis & Frank 2003).
More “traditional” and pedestrian-oriented communities are characterised by dense
population, compact development, priority given to public space, mixed land use, human
scale streets, good street connectivity (Handy et al. 2002; King, Stokols, Talen,
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Brassington & Killingsworth 2002), and homes older than twenty years (Berrigan &
Troiano 2002). Such neighbourhood can generate up to 120% more pedestrian and bicycle
trips (Cervero & Gorham 1995), or fifteen to thirty minutes more walking per week per
resident (Saelens, Sallis & Frank 2003). Population and employment density have been
demonstrated as independent correlates of walking for commuting and shopping purposes
after accounting for factors such as vehicle ownership, age, and driver’s licence (Frank &
Pivo 1994). Car-oriented environments however, are increasingly more common, and are
characterised by low-density dispersed development (‘urban sprawl”), a focus on roads and
traffic flow, separation of land uses into mono-functional zones, and limited street
connectivity (e.g. with cul de sacs) (King et al. 2002). Development is typically on the
fringes of existing urban areas, random, and often non-contiguous resulting in “lost space”
such as parking areas, vacant lots, and malls that make pedestrian activity difficult,
undesirable, and unsafe (King et al. 2002).
Community facilities need to be appropriately designed and maintained to support physical
activity. In commercial areas, better pedestrian facilities, such as street lighting and
continuous connectivity of paths, have been associated with higher rates of usage (Bird et
al. 2010; Hess, Vernez Moudon, Snyder & Stanilov 1999). One urban assessment found
that community walking and cycle paths did not provide continuous travel routes, were
poorly maintained, were inappropriate for joint use by walkers and cyclists, were too close
to motor vehicle traffic, and had poorly designed pedestrian crossings (Hahn & Craythorn
1994). Another bikeway study found that having a busy street to cross was associated with
non-use (Troped et al. 2001). One major opportunity to increase bicycle use is through
improved on-street facilities that provide space for cyclists to ride away from fast or heavy
traffic (US Department of Transport 1993). Shower and locker facilities, for example at
worksites, may also be important features to promote physical activity such as walking and
cycling for transportation (Eyler et al. 1997; Veitch et al. 1997).

2.4.4.4 Aesthetic characteristics
The aesthetic characteristics of an environment refer to the ambient features that contribute
to its attractiveness or appeal. Within the neighbourhood environment, this can include
aspects such as interesting scenery and landscaping, and general satisfaction with facilities.
As such features are often intangible, they tend to be described rather than measured
(Handy et al. 2002).
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Reviews indicate that the presence of enjoyable scenery has weak or mixed evidence of a
positive association with physical activity (van Stralen et al. 2009; Trost et al. 2002; King
et al. 2000). Among older women, a positive association was found between physical
activity adoption and having pleasant scenery in the environment or living in residential
neighbourhoods (Sallis et al. 2007). Although not associated with walking to work (Craig
et al. 2002), enjoyable, attractive, and interesting scenery has been significantly associated
with walking for pleasure and/or recreation (Sallis et al. 2007; Carnegie et al. 2002; GilesCorti & Donovan 2002; Ball et al. 2001; Brownson et al. 2001; King et al. 2000). Parks
are more likely to stimulate physical activity if they are aesthetically pleasing with treelined walking paths (Corti et al. 1996). Exposure to more aesthetic scenery may also
explain the positive association between hilly terrain and physical activity (King et al.
2000). Individuals who describe low environmental aesthetics may be 40% less likely to
walk for exercise (Ball et al. 2001). People more likely to have negative perceptions of
their neighbourhood aesthetics include residents of low socio-economic areas (Giles-Corti
& Donovan 2002), and people who are contemplating physical activity than those who are
regularly active (Carnegie et al. 2002). Although Sallis et al. (1997) reported that
perceptions of the qualitative features and character of the neighbourhood was not related
to any measure of physical activity, Humpel, Owen and Leslie (2002) commented that the
composite measure that was used may have obscured associations.

2.4.4.5 Safety
While perceived safety is not an actual environment feature, it is plausibly related to
factors in the environment, such as adequate lighting, maintained paths, traffic hazards,
path obstructions, and unattended dogs (Sallis et al. 2007; Humpel et al. 2002; Pikora et al.
2002). Perceived safety has weak or mixed evidence of a positive association with physical
activity (Trost et al. 2002). Studies have indicated a positive association between physical
activity and perceptions of neighbourhood safety (Tucker-Seeley et al. 2009; Sallis et al.
2007; Wen, Kandula & Lauderdale 2007; Brownson et al. 2001; King et al. 2000; US
Centers for Disease Control and Prevention 1999). In contrast, other studies have reported
no relationship between perceived safety and physical activity levels (Lim & Taylor 2005;
Brownson et al. 2001; King et al. 2000; Wilcox et al. 2000).
One potential reason for this mixed evidence is that perceptions of neighbourhood safety
may only be relevant for outdoor activities or activities done in immediate neighbourhood,
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such as walking (Humpel et al. 2002). Although some strenuous exercise, such as jogging
and cycling, may be done in the immediate neighbourhood, most vigorous-intensity
activities are likely to be done away from the neighbourhood or indoors, in a health club or
gym (Ross 2000). One explanation for the initially counter-intuitive positive association
between physical activity and unattended dogs and heavy traffic is that more active people
develop a heightened perception of these correlates from increased exposure (Humpel et
al. 2002; King et al. 2000). The positive association between physical activity and
perceptions of traffic may also be confounded by urbanisation, which is associated with
both higher levels of traffic and physical activity (Brownson et al. 2001).
Perceived environmental safety may be a particularly salient influence for women and
older people. The perception of footpaths as safe for walking has been positively related to
physical activity among older people (Wen, Kandula & Lauderdale 2007; Booth et al.
2000), and may reflect an increased concern for injury associated with advancing age
(Finch et al. 2001). Compared to other age groups, older people may also feel more
vulnerable about their personal safety from younger people (Brown et al. 1999). Among
older people, levels of physical activity can be up to twice as high among individuals who
perceived their neighbourhood to be safe than those who feel unsafe (US Centers for
Disease Control and Prevention 1999).

2.4.5

Activity-related determinants

The activity-related factors reflect the characteristics of physical activity, such as type,
intensity, duration, variety, and complexity, may potentially influence participation.
Although there is minimal empirical evidence regarding the associations (Burton et al.
2005), research evidence is available to support the importance of tailoring the type,
format, intensity, and frequency of physical activity to meet the needs and interests of
different population subgroups (King & King 2010). Moderate-intensity physical activity
for example, is more popular among women, while men tend to prefer vigorous-intensity
physical activity (Browning et al. 2009). More women than men participate in aerobics,
walking, dance, yoga, and team sports (Owen & Sallis 1999; Booth et al. 1997). Walking
is the type of physical activity most preferred among both inactive and active Australians
(Bird et al. 2010; ABS 2006; Patterson & Chang 1999), with other popular choices being
swimming and team sports (ABS 2006; Booth et al. 1997).
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When physical activity characteristics were considered, a positive association was found
between exercise program format and physical activity initiation and maintenance (Caserta
et al. 1998; Oman & King 1998; Oka et al. 1995), with older adults being more likely to
adhere to home-based than to class-based physical activity programs. A possible positive
association was also found between physical activity maintenance and perceived quality of
the program (Stiggelbout, Hopman-Rock, Crone, Lechner & van Mechelen 2005), while
no association was found with intensity of the activity (King, Haskell, Young, Oka &
Stefanick 1995; King et al. 1991).
Little empirical information is available on the importance of variety for maintaining
physical activity participation. Engaging in a wide range of different types of physical
activity may reduce boredom by providing an increased number of options (Sherwood &
Jeffery 2000). Alternatively, focussing primarily on one type of physical activity may
reduce decision-making, routinise the behaviour, make it habitual, and promote mastery,
which may in turn also facilitate adherence (Sherwood & Jeffery 2000).

2.4.6

Limitations of previous determinants research

Reviews of the literature on physical activity determinants have identified a number of
limitations of previous research in this field. These limitations include constrained
sampling, a lack of studies that integrate psychological, social and environmental
correlates and assess their relative importance in predicting physical activity behaviours, a
focus on vigorous- and moderate-intensity exercise, and a lack of specificity among the
different domains of physical activity.

2.4.6.1 Constrained sampling
Population-based strategies to promote physical activity among older adults should target
modifiable and salient correlates identified by empirical research. Many correlates studies
have however, been conducted on restricted convenience samples, such as participants of
exercise classes or courses (Newson & Kemps 2007), individuals engaging in health
promotion programs or special treatment programs (Lord et al. 2011; Crombie et al. 2004;
Lee & Laffery 2006). The generalizability of studies with such restricted samples to the
wider population is not clear (Baker et al. 2000).
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More empirical research using population-based samples is needed therefore, to both
capture the full spectrum of leisure-time physical activity correlates in the wider society
and accurately assess their association with leisure-time physical activity. Studies using
population-based samples will yield results more generalisable across individuals, and will
provide information that can be used in the development of population-based interventions
(Browning, Sims, Kendig & Teshuva 2009).

2.4.6.2 Lack

of

studies

integrating

and

comparing

multiple

determinants
Consistent with contemporary social ecological theory and to improve understanding of the
variability in the levels of leisure-time physical activity, more basic behavioural and social
science research that integrates psychological, social, and environmental variables and
emphasises the overall predictive utility of the models is needed (Burton et al. 2009). This
approach is more likely to reflect the many factors associated with physical activity and the
varied opportunities for intervention (Baranowski et al. 1998; Laitakari et al. 1996). Many
studies however, have assessed only one correlate domain, and are not optimising the
assessment of the maximal amount of variation in leisure-time physical activity. If the
varied correlates are inter-related, such studies are also likely to over-estimate the amount
of unique variance accounted for by that variable. Considering single correlate as
exclusively predictive of leisure-time physical activity may therefore not be appropriate,
and may lead to erroneous conclusions of strength of association.
Understanding the interplay of psychological, social and environmental determinants of
health and health-related behaviours such as leisure-time physical activity represents a key
research need to direct more active policy attention to health promotion (Burton et al.
2009). Without this specification, it is difficult to establish prescription guidelines or
policies for health promotion so that the impact can be maximised and the associated costs
minimised. It is also difficult to understand conflicting research results on the explanatory
ability of such correlates. By understanding the relative importance of the different
determinants, priorities can be identified in order to effectively direct and shape strategies
to focus on specific and salient correlates that account for maximum amounts of variation
in leisure-time physical activity participation.
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2.4.6.3 Focus on vigorous- and moderate-intensity exercise
Prior to 2000, much of the physical activity correlates research focussed on vigorousintensity or fitness-enhancing exercise. In an archival review of empirical research, Gauvin
and Spence (1995) reported that aerobic exercise, specifically exercise adherence, was
studied more often than other types of exercise. Such studies have typically focussed on
centralised or facility-based physical activity programs, such as those offered in health
clubs (Unger & Johnson 1995), worksite health promotion programs (Bungum, rsak &
Chng 1997), University campuses (Leslie et a. 1998), fitness centres (Wallace et al. 1995),
and weight management programs (Sherwood et al. 1998).
Other research however, indicates individuals’ resistance to high-intensity and programcentred activities, and the subsequent need to acknowledge moderate-intensity physical
activity and physical activity that is integrated within participants’ lifestyles (Marcus &
Forsyth 1999; Laitakari et al. 1996). Historical recommendations to engage in 20 minutes
of vigorous-intensity physical activity at least three times a week are challenging for the
majority of the population, and perhaps even more so for inactive individuals and
particular population subgroups such as people who are older or overweight/obese. Current
guidelines advocating the accumulation of at least 30 minutes of moderate-intensity
physical activity on most days of the week to obtain health benefits (Haskell et al. 2007;
Nelson et al. 2007), are perhaps less demanding and more sustainable at a population level
(Sallis & Owen 1999).
Regular leisure-time physical activity that includes health-enhancing and moderateintensity physical activity has subsequently emerged as a focus for contemporary physical
activity research and health promotion policy and practice (U.S Department of Health and
Human Services 2008). Leisure-time physical activity is outside of occupational and
domestic responsibilities, is predominantly voluntary, and can include walking, moderateand vigorous-intensity physical activity such as bush walking, dancing, cycling, weight
training, swimming, golf, and sports. Leisure time is an important context for physical
activity given the increasing use of technology resulting in more sedentary occupations and
domestic responsibilities and reduced energy expenditure.
For people not in the labour market (e.g. retired, unemployed, students, home-makers)
leisure-time physical activity provides more discretionary opportunities for health
promotion than either occupational or domestic physical activity. Leisure-time physical
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activity is a valid and reliable estimate of physical fitness, which in turn is an important
health risk factor (Sigal et al. 2006). Lifetime leisure-time physical activity may provide
greater health protection than current level of fitness, which is more genetically determined
(Sigal et al. 2006). Leisure-time physical activity is inversely associated with all-cause
mortality in both men and women in all age groups (Anderson, Schnohr, Schroll & Hein
2000).
The most common and popular form of health-enhancing leisure-time physical activity is
walking (Bird et al. 2010; Rafferty, McGee, & Pivarnik 2002; Armstrong et al. 2000; US
Centers for Disease Control and Prevention 2000). The 1999 Australian National Physical
Activity Survey indicated that 72% of respondents participated in some form of walking,
and 35% of respondents walked for five or more sessions per week (Armstrong et al.
2000). Walking can be for recreational purposes, exercise, or commuting to and from
places, and is a simple and cost-effective means to increase community levels of physical
activity (Bird et al. 2010; Bjaras, Harberg, Sydhoff & Ostenson 2001; Fisher et al. 1998;
Oja, Vuori & Paronen 1998; Siegel, Brackbill & Heath 1995). Unlike other types of
physical activity, walking requires no special equipment, costs, facilities, or fellow
participants.
In terms of health benefits, walking has been independently associated with increased
longevity (Hardman & Stensel 2003; Lee & Paffenbarger 2000), and the prevention of
coronary heart disease and associated mortality (Haennel & Lemire 2002; Lee &
Paffenbarger 2001). Walking may be a more acceptable type of physical activity among
population sub-groups who are typically less active and less interested in vigorousintensity physical activity, such as women, older people, low income groups, and
overweight/obese individuals (Bird et al. 2010; US Centers for Disease Control and
Prevention 2000; Brown et al. 1999; Leslie, Owen & Sallis 1999; Patterson & Chang
1999). Booth et al. (1997) reported walking as the most preferred activity among
physically inactive Australians, being cited by 38% of the youngest age group and 68% of
the oldest age group.
Given individuals’ resistance to high-intensity and program-centred activities and current
public health recommendations for physical activity in older adults (Nelson et al. 2007),
there is a need to widen the focus of determinants research beyond vigorous-intensity
exercise and centralised facility-based physical activity programs to examine the
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determinants of health-enhancing leisure-time physical activity such as walking and other
types of activity. This may result in the identification of “new correlates”, or alterations in
the strength of associations between correlates and physical activity. Neighbourhood
characteristics for example, may be more relevant to walking (Berry et al. 2010; TuckerSeeley et al. 2009; Burton et al. 2005; Humpel et al. 2002) than to facility-based leisuretime physical activity such as gym workouts.

2.4.6.4 Lack of specificity among domains of physical activity
Correlate literature has typically conceptualised physical activity as a homogenous
behaviour with data used to derive a quantified index of time or energy expenditure that
reflects participation (Brown & Bauman 2000). This index is developed by combining data
on participation across a range of physical activity intensities (e.g. moderate- and vigorousintensity physical activity) or types (e.g. walking, swimming, jogging, cycling, etc)
(Bauman & Merom 2002). Using this composite as an outcome measure in correlate
studies however, makes the assumption that the varied correlates are similarly associated
with all intensities and types of physical activity (Baranowski et al. 1998).
There is some preliminary evidence however, to contest this assumption and suggest that
vigorous- and moderate-intensity physical activity and walking are influenced by different
variables. Vigorous- and moderate-intensity physical activity have different associations
with age and gender; males and younger age groups tend to have higher rates of
participation in vigorous-intensity physical activity, while females have higher rates of
walking (Booth et al. 1997; Pratt, Macera & Blanton 1999). Sallis et al. (1986) reported a
different pattern of correlates associated with the adoption and maintenance of vigorousintensity versus moderate-intensity leisure-time physical activity . Adoption of vigorousintensity physical activity was predicted by young age, male gender, and self-efficacy, and
maintenance was predicted by attitudes towards physical activity. Adoption of moderateintensity physical activity was predicted by health knowledge, and maintenance was
predicted by specific exercise knowledge, female gender, and self-efficacy. Sallis et al.
(1989) reported that the psychological and social variables related to vigorous-intensity
physical activity accounted for much less of the variance in walking. Perceptions of
neighbourhood safety may be more relevant for walking and other outdoor activities done
in the immediate neighbourhood, but less relevant for other activities such as team sports
(Humpel et al. 2002; Ross 2000).
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Reviews of the correlates literature have subsequently identified a need for greater
specificity among the various dimensions of leisure-time physical activity, especially for
the different intensities of physical activity (van Stralen et al. 2009; King & King 2010). In
particular with current public health recommendations promoting moderate-intensity
leisure-time physical activity and walking as well as supplemental resistance, balance and
flexibility activities (Nelson et al. 2007), there is an increasing need to understand the
correlates associated with these specific domains of physical activity.

2.4.7

Section summary

Public health strategies to increase population levels of physical activity should target
modifiable and salient correlates supported by empirical research. Common theories that
have been applied to understanding physical activity include the Health Belief Model, the
Theories of Reasoned Action and Planned Behaviour, and Social Cognitive Theory.
Contemporary research evidence and health promotion theory support a Social Ecological
approach to the understanding of physical activity, which acknowledges intra-personal or
psychological variables as well as social and physical environmental conditions.
Personal determinants comprise intrapersonal variables such as self-efficacy, anticipated
benefits and barriers, cognitive schemata, knowledge, attitudes and beliefs to physical
activity, and perceived physical and psychological health. Social determinants include
inter-personal variables such as encouragement, social modelling, companionship, and
professional advice. Environmental correlates include perceptions of physical activity
settings and locations, such as the availability of facilities, physical and aesthetic features
of neighbourhoods and safety, and characteristics of physical activity. Table 2.1 provides
an overview of these correlates as conceptualised for this research program.
Reviews of the physical activity determinants literature have identified a number of
limitations that potentially compromise the quality of knowledge in this area. There are too
few studies that use population base samples, and that integrate and compare multiple
correlates, specifying among physical activity domains. These limitations imply
imperatives for future research in this area. Population-based studies are required so as to
yield results that are generalisable at a population level and relevant to the development of
population-based interventions. Consistent with contemporary social ecological theory and
research evidence, more studies are needed that integrate psychological, social and
environmental variables and compare their relative contribution so as to identify priority
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targets for public health policy and practice to promote physical activity. Consistent with
recent public health recommendations promoting health-enhancing physical activity in
older adults including moderate-intensity physical activity and walking, as well as strength
training, balance and flexibility activities, the determinants associated with these specific
domains of leisure-time physical activity need to be understood separately from vigorousintensity physical activity.
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Table 2.1: Summary of psychological, social and environmental correlates reviewed
Correlate domains and

Description

variables
Psychological

Intra-personal variables

Efficacy

Confidence to include physical activity in life

Anticipated benefits

Positive expected outcomes of physical activity e.g. social
opportunities, weight management, enjoyment, improved
health, appearance, physical abilities and
psychological/emotional functioning

Perceived barriers

Factor perceived as constraining physical activity e.g. lack
of time, fatigue, disinterest, poor health, low skill,
expense, competing demand, self-consciousness

Schemata

Thoughts of self and physical activity in relation to
participation

Knowledge, attitudes,
beliefs

Understanding of recommended physical activity levels,
personal need for physical activity, importance for health,
perceived effort

Perceived health
Social

Perceptions of physical and psychological functioning
Factors relating to interpersonal relations

Social support

Verbal, emotional, informational and functional assistance

Professional advice

Counselling and encouragement from health-related
professionals

Modelling and

Seeing and being with others who are physically active

companionship
Environment

Perceived characteristics of the physical activity context

Availability

Facilities for physical activity e.g. gyms, pools, paths

Accessibility

Convenience and ease of use of physical activity facilities

Built environment

Neighbourhood footpaths, public transport, streetlights

Aesthetic features

Cleanliness, friendliness, pleasant scenery, traffic

Safety

Perceptions of personal risk

Physical activity

Type, intensity, duration, variety, format, complexity of

characteristics

physical activity
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2.5 Review of effects of low intensity balance and flexibility
exercise regimens on the physical and psychological
functions of older adults
Database searches, including PubMed, Medline, CINAHL, PsycINFO, SPORTDiscus and
Web of Science, were used to identify studies published from 2000 to 2011 that were
written in English and contained the key words low intensity exercise, Tai Chi, Yoga, Thai
Yoga, functional fitness, quality of life, strength, balance, flexibility, falls, falling, older
adults, senior, elderly, and aged. Qualified studies had subjects aged 60 years or older.

2.5.1

Tai Chi

Tai Chi is described as a low impact mind-body practice derived from traditional Chinese
martial arts, which has been practiced for centuries for health and fitness in the East and is
currently gaining popularity worldwide (Barnes et al. 2002; Wang et al. 2008). It combines
deep breathing and relaxation with many fundamental postures that flow imperceptibly and
smoothly from one to the other through slow, gentle, graceful and continuous rhythmical
movements (Wang et al. 2010). Features of Tai Chi exercise include weight-shifting
between right and left legs, knee flexion, straight and extended head and trunk, combined
rotation of head, trunk and extremities, and asymmetrical diagonal arm and leg movements
with bent knees (Lan, Lai & Chen 2002). It is considered a complex, multi-component
intervention that integrates physical, psychological, emotional, spiritual, and behavioural
elements (Wayne & Kaptchuk 2008). Studies have shown that it can be classified as low to
moderate intensity physical activity because its intensity does not exceed 55% of maximal
oxygen intake (Li, Hong & Chan 2001). The exercise intensity of Tai Chi is variable and
can be adjusted by the height of the postures, duration of the practice session, and training
style (Lan, Lai & Chen 2002).

2.5.1.1 Styles and forms of Tai Chi
The term “style” refers to sequences of Tai Chi movements generally differentiated by
lineage names, such as Chen, Chuan, Yang, Sun, Wu, etc (Liu & Frank 2010). Yang style
is the most popular style practiced by older people (Gatts & Woollacott 2006; Audette et
al. 2006; Faber et al. 2006; Li, Harmer, Fisher & McAuley 2004; Maciaszek, Isiski,
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Szeklicki & Stemplewski 2007; Nnodim et al. 2006; Richerson & Rosendale 2007; Sattin
et al. 2005). Its characteristics are slow, large, graceful, sequential movements from one
pose to the next with an upright posture and high stance position (knee bent slightly, less
than 30˚). Another style frequently reported in Tai Chi studies among older population is
Sun style (Liu and Frank 2010). It features relatively fast hand and slow leg movements
(Bonifonte 2004).
The term “form” refers to individual movements within those Tai Chi styles which ranges
from five forms (Maciaszek et al. 2007) to 108 forms (Tsang & Hui-Chen 2004). Within
this range forms, the 24-form Yang style was the most frequently reported (Liu & Frank
2010). Many other shorter forms, most often based on the Yang style (Wang et al. 2010;
Audette et al. 2006; Faber et al. 2006; Maciaszek et al. 2007; Nnodim et al. 2006; Sattin et
al. 2005; Wolf et al. 2003), were adopted or modified for the research studies considered in
this review. In most of these studies, the number of forms was selected on the basis of the
subject’s functional level. Healthy, functionally independent subjects could learn and
practice 24 to 108 Tai Chi forms (Li et al. 2004; Richerson & Rosendale 2007; Tsang &
Hui-Chen 2004; Wu & Keyes 2006; Woo, Hong, Lau & Lynn 2007), whereas those with
lower functional levels might learn much shorter forms (Wang et al. 2010; Faber et al.
2006; Nnodim et al. 2006; Wolf et al. 2003).

2.5.1.2 Description of interventions
The duration, frequency, and session length of Tai Chi exercise prescribed to older people
for functional improvement varied among studies. The range in duration stretched from
three weeks (Gatts & Woollacott 2007) to eight weeks (Tsang & Hui-Chen 2004; Zhang et
al. 2006), 10 weeks (Nnodim et al. 2006), 12 weeks (Wang et al. 2010; Audette et al.
2006; Choi, Moon & Song 2005; Faber et al. 2006), 15 weeks (Wu & Keyes 2006), 16
weeks (Voukelatos, Cumming, Lord & Rissel 2007), 18 weeks (Maciaszek et al. 2007), 26
weeks (Li et al. 2004; Richerson & Rosendale 2007), 48 weeks (Sattin et al. 2005; Wolf et
al. 2003), and 52 weeks (Lin et al. 2006; Woo, Hong, Lau & Lynn 2007). The frequency
of Tai Chi practice in these studies varied from one a week (Faber et al. 2006; Richerson &
Rosendale 2007; Voukelatos et al. 2007) to twice a week (Faber et al. 2006; Maciaszek et
al. 2007; Sattin et al. 2005; Wolf et al. 2003; Woo et al. 2007), three times a week
(Audette et al. 2006; Li et al. 2004; Nnodim et al. 2006; Wu & Keyes 2006), and five to
seven times a week (Gatts & Woollacott 2007; Lin et al. 2006; Tsang & Hui-Chen 2004;
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Zhang et al. 2006). The time length of each Tai Chi practice session ranged from 30
minutes (Taggart 2002) to 35 minute (Choi, Moon & Song 2005), 45 minutes (Maciaszek
et al. 2007), 40 to 50 minutes (Li et al. 2004), 60 minutes (Wang et al. 2010; Audette et al.
2006; Lin et al. 2006; Nnodim et al. 2006; Voukelatos et al. 2007; Wu & Keyes 2006), 60
to 90 minutes (Sattin et al. 2005; Wolf et al. 2003), and even 90 minutes (Gatts &
Woollacott 2006).
In summary, most of the Tai Chi protocols required a duration of 12 weeks or more, with a
frequency of at least two times a week and minimum of 45 minutes of session time.
However, several points about the reviewed studies are notable. Firstly, a few studies
mentioned warm-up (5-20 minutes) and cool down (5-10 minutes) times before and after
Tai Chi practice. The warm-up exercises included stretching, deep breathing (Wu & Keyes
2006), range of motion (ROM) exercise in a seated position (Audette et al. 2006; Choi,
Moon & Song 2005), or social activity (Choi, Moon & Song 2005). The cooldown
exercises included ROM exercises, resting, and social (Choi, Moon & Song 2005) or
visualization exercises (Wu & Keyes 2006).
Secondly, short duration (<12 weeks), high frequency (on daily basis), and long sessions
(at least 60 minutes) were usually reserved for vigorous and/or transition frail older
subjects (Gatts & Woollacott 2006; Nnodim et al. 2006; Zhang et al. 2006). Longer
duration (12 weeks or more), lower frequency (2-3 times a week), and session length of 45
minutes or more were most commonly used for older adults, including older frail and
transition frail subjects (Audette et al. 2006; Faber et al. 2006; Maciaszek et al. 2007; Li et
al. 2004; Sattin et al. 2005; Wolf et al. 2003; Wu & Keyes 2006). Thirdly, the studies
under review appeared to use primary mechanisms to avoid fatigue and learning
frustration: 1) provided enough warm-up time, rest intervals, and cooldown time (Audette
et al. 2006; Choi, Moon & Song 2005; Faber et al. 2006), and 2) provided time for
discussion during warm-up or cooldown time (Zhang et al. 2006). Finally, some
researchers agreed that a follow-up study may be necessary to investigate adherence to Tai
Chi exercise after the period of training (Faber et al. 2006; Voukelatos et al. 2007).

2.5.1.3 Outcomes of Tai Chi interventions
Various measures were used to determine the effect of Tai Chi intervention, including
measurements of static and dynamic balance, functional performance, muscle strength and
flexibility, and subjective measures (Table 2.2).
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 Static balance
After Tai Chi practice, static balance has been measured with posturography, single leg
standing (SLS) time, and tandem stance time. The results from the measures seemed to be
unclear. Some studies demonstrated significant improvements in static balance as
measured by posturograph (Richerson & Rosendale 2007; Voukelatos et al. 2007; Wu &
Keyes 2006), SLS time (Audette et al. 2006; Li et al. 2004; Richerson & Rosendale 2007;
Wu & Keyes 2006; Zhang et al. 2006), and tandem stance time (Nnodim et al. 2006;
Voukelatos et al. 2007). However, other studies reported that such improvements were not
identified in posturography (Woo et al. 2007) and SLS time (Choi, Moon & Song 2005;
Nnodim et al. 2006), and the improvement in tandem stance time after Tai Chi intervention
was not better than with other balance exercise training (Nnodim et al. 2006). Among these
static balance measures, some studies (Audette et al. 2006; Nnodim et al. 2006; Wolf et al.
2003) showed that Tai Chi only improved the SLS time when the subjects’ eyes were open
but not when their eyes were closed.

 Dynamic balance
Dynamic balance improvement was not too contradictory. All measures of dynamic
balance from the reviewed literature demonstrated significant improvement as examined
by posturograph (Maciaszek et al. 2007; Tsang & Hui-Chan 2004), stepping reaction time
(Voukelatos et al. 2007), maximal step length (Nnodim et al. 2006), and the Functional
Reach Test (Li et al. 2004; Li et al. 2005; Wolf et al. 2003). Measures of combined static
and dynamic balance, such as the Tinetti Balance Scale (Lin et al. 2006) and the Berg
Balance Scale (Li et al. 2004; Taggart 2002) demonstrated significant improvement as
well. However, the Berg component of turning and picking up an object from floor did not
improved (Wolf et al. 2003).

 Mobility
Researchers found significantly improved performance on the Performance Oriented
Mobility Assessment (Faber et al. 2006), Timed Up and Go (Li et al. 2005; Wu & Keyes
2006) and Tinetti Gait Scale (Li et al. 2004; Li et al. 2005; Lin et al. 2006). Gait velocity
was reported significantly improved in one study (Li et al. 2005) but not in others (Wolf et
al. 2003; Zhang et al. 2006; Woo et al. 2007). No difference was found between the Tai
Chi group and control group in a study that measured chair rise (Wolf et al. 2003).
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 Strength and flexibility
Grip strength was reported no improvement (Wolf et al. 2003), but significant increases in
lower extremity muscle strength were reported for the knee and ankle flexors (Gatts &
Woollacott 2006; Choi, Moon & Song 2005) and extensors (Audette et al. 2006).
Significant improvement in trunk flexibility seen in bending over toward the floor was
noted (Choi, Moon & Song 2005; Zhang et al. 2006).

 Subjective measures
Subjective measures were conducted and significant improvements were revealed in fear
of falling (Choi, Moon & Song 2005; Li et al. 2005; Sattin et al. 2005; Taggart 2002;
Zhang et al. 2006), pain, overall psychological well-being and quality of life (Wang et al.
2010; Dechamps, Lafont & Bourdel-Marchasson 2007; Frye et al. 2007; Song, Lee, Lam
& Bae 2007; Wang, Collet & Lau 2004; Sandlund & Norlander 2000).
Tai Chi is a cost-effective intervention that requires no additional instruments or equipment
(Audette et al. 2006; Faber et al. 2006; Nnodim et al. 2006). As shown in Table 2.2, Tai
Chi practice can result in improvements in many balance measures when compared with
general education (Gatts & Woollacott 2006; Lin et al. 2006; Sattin et al. 2005; Tsang &
Hui-Chan 2004), stretching (Li et al. 2005), and routine daily activity (Choi, Moon & Song
2005; Maciaszek et al. 2007; Voukelatos et al. 2007; Zhang et al. 2006; Woo et al. 2007).
However, Tai Chi did not appear to be better than other physical therapy interventions,
such as resistance strengthening (Woo et al. 2007; Takeshima et al. 2007), functional
balance training (Nnodim et al. 2006; Takeshima et al. 2007), or functional walking
(Audette et al. 2006; Faber et al. 2006)
In summary, although these Tai Chi investigations have provided evidence based on the
physical and psychological benefits for older people, most of these studies specifically
focus on balance improvement, fall prevention, and osteoarthritis and fibromyalgia
treatment. Furthermore, significant differences among these studies in terms of the
selection of subjects, appropriate Tai Chi style uses and outcome measures challenge
interpretation of Tai Chi effectiveness and indicate a need for more standardised
assessment procedures.
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Table 2.2: Summary of reviewed Tai Chi studies and outcome measures
Study

Method

Subjects

TC program description

Gatts & Woollacott 2006

RCT, TC vs education on balance and

22 elderly with history of

Yang style, form undescribed

Gatts & Woollacott 2007

stress

operation on knee, hip, and back

3 wk, 5d/wk, 90 min/d

Results
- TC significantly improved
performance on the knee and
ankle flexors and extensors,
and gripping strength.
- TC was significantly better
than education program

Audette et al. 2006

Controlled trial, TC vs walking

19 community sedentary older

Yang style, 10 forms

women

12 wk, 3 d/wk, 60 min/d

- TC demonstrated significantly
improved performance on
Single-leg stance, and the
knee and ankle flexors and
extensors.
- Balance improved but not
significantly better than
walking.

Choi et al. 2005

Quasi-experimental, TC vs routine

68 fall-prone older persons

daily activity

Sun style, 12 forms
12 wk, 3 d/wk, 35 min/d

- TC significantly improved
performance on the ankle
flexors and extensors, and
trunk flexibility
- TC was more effective for
balance improvement than
routine daily activity.

Abbreviation: RCT, randomised controlled trial; TC, Tai Chi
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Table 2.2: (continued)
Study
Faber et al. 2006

Method
RCT, TC vs functional walking

Subjects

TC program description

Results

278 elderly subjects from 15

Yang style, 7 forms

- TC significantly improved

nursing home

20 wk, 1d/wk for 4 wk, then 2

performance on the

d/wk for 16 wk, 90 min/d

Performance Oriented
Mobility Assessment.
- TC improved health status
assessed by the Groningen
Activity Restriction Scale.
- Balance improved but not
significantly better than
walking.

Li et al. 2004

RCT, TC vs stretching exercise

Li et al. 2005

256 older physically inactive

Yang style, 24 forms

community dwellers

26 wk, 3 d/wk, 40-50 min/d

- TC significantly improved in
Single-leg stance, Functional
reach, Berg Balance Scale,
gait velocity, Timed Up &
Go, Tinetti Gait Scale.
- TC improved fear of falling,
and rate of falling.
- TC was significantly better
than stretching exercise.

Taggart et al. 2004

Pre-post (case control)

Women aged > 65 years

Yang style, form undescribed
12 wk, 2 d/wk, 30 min/d

- Significantly improved on
Berg Balance Scale and fear
of falling.

Abbreviation: RCT, randomised controlled trial; TC, Tai Chi
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Table 2.2: (continued)
Study
Lin et al. 2006

Method

Subjects

TC program description

Controlled trial, TC vs education on

1200 in 6 rural villages (finally

Chen style, 13 forms

fall prevention

88 TC and 5 control)

52 wk, 6 d/wk, 60 min/d

Results
- TC significantly improved
performance on the
Performance Oriented
Mobility Assessment and
Tinetti Gait Scale.
- No improvement in rate of
falling found.
- TC was more effective for
balance improvement than
education on fall prevention.

Maciaszek et al. 2007

RCT, TC vs routine daily activity

49 community living older

Yang style, 5 forms

subjects with diagnosis of

18 wk, 2 d/wk, 45 min/d

osteopenia or osteoporosis

- TC showed significant
improvement in dynamic
balance measured by
posturograph.
- TC was more effective for
balance improvement than
routine daily activity.

Richerson & Rosendale

Pre-post

2007

18 healthy older adults with

Yang style, 24 forms

- Posturography significantly

diabetes mellitus

26 wk, 1 d/wk, no session length

improved with eyes open on a

mentioned

platform.
- Single-leg stance significantly
improved.

Abbreviation: RCT, randomised controlled trial; TC, Tai Chi
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Table 2.2: (continued)
Study
Nnodim et al. 2006

Method

Subjects

TC program description

Controlled trial, TC vs combined

213 older subjects from local

Yang style, 12 forms

balance and step training

senior centres

10 wk, 2 d/wk, 60 min/d

Results
- TC showed significant
improvements in Single-leg
stance, Tandem stance, and
maximal step length.
- TC did not appear to be better
than functional balance
training.

Sattin et al. 2005

RCT, TC vs wellness education

311 community older residents

Yang style, 6 forms
48 wk, 2 d/wk, 60-90 min/d

- TC showed significant
improvement in fear of falling
assessed by Falls Efficacy
Scale.
- TC appeared to be better than
wellness education.

Tsang & Hui-Chan 2004

RCT, TC vs general education

49 healthy older adults

Wu style, 108 forms

- TC significantly improved in

8 wk, 6 d/wk, 90 min/d

dynamic balance as measured

Practiced in morning time

by posturograph.
- TC was better than general
education.

Abbreviation: RCT, randomised controlled trial; TC, Tai Chi
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Table 2.2: (continued)
Study
Voukelatos et al. 2007

Method
RCT, TC vs routine daily activity

Subjects
702 older community subjects

TC program description
Mix of Yang and Sun styles, no

Results
- TC showed significant

standard forms mentioned

improvements in

16 wk, 1 d/wk, 60 min/d, then

posturography with eyes open

follow-up for 24 wk

on a platform and on a mat,
tandem stance, stepping
reaction time, rate of falling,
and time to first fall.
- TC was significantly better
than routine daily activity.

Wolf et al. 2003

RCT, TC balance training vs wellness

200 transition frail

education

Yang style, 6 forms

- TC showed significant

48 wk, 2 d/wk, 60-90 min/d, then

improvement in the

follow-up for 4 months

Functional Reach Test.
- No improvements were found
in Berg Balance Scale, Gait
velocity, chair rise, gripping
strength, fear of falling, and
rate of falls.

Wu & Keyes 2006

Pre-post

17 independent living older

Yang style, form not described

adults

15 wk, 3 d/wk, 60 min/d

- Significant improvements
were noted on posturography
with eye open on a platform,
Single-leg stance, Timed Up
& Go, and fear of falling.

Abbreviation: RCT, randomised controlled trial; TC, Tai Chi
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Table 2.2: (continued)
Study
Zhang et al. 2006

Method
RCT, TC vs general daily activity

Subjects
49 elderly community residents

TC program description
Yang styles, 24 forms

Results
- TC showed significant

8 wk, 1 d/wk, no session length

improvements in Single-leg

mentioned

stance, trunk flexibility, and
fear of falling
- TC was more effective than
routine daily activity.

Woo et al. 2007

RCT, TC vs resistance training vs no

180 elderly in community centres

exercise intervention

Yang style, 24 forms

- TC showed no significant

12 months, 2 d/wk, no session

improvements in

length mentioned

posturography, gait velocity,
trunk flexibility, or rate of
falling.
- TC was more effective than
nonintervention, but not better
than resistance training.

Nowalk et al. 2001

RCT, TC vs strength training and

110 elderly residents in

No description for TC style and

conditioning vs general education

independent living facilities and

form used.

nursing homes

3 d/wk, assessment every 6

Abbreviation: RCT, randomised controlled trial; TC, Tai Chi
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- TC significantly improved on
Timed Up & Go.
- TC was more effective than

months for total 24 months, no

general education, but not

session length mentioned

better than strength training.

2.5.2

Yoga

Yoga is a physical and mental discipline that originated in Indian culture over 2,000 years
ago (Morone & Greco 2007). The term “yoga” comes from the Sanskrit word “yui”
meaning “to join”, and symbolises the integration of body and mind in perfect union
(Choudhury 2007). The physical practice of postures (asanas) was originally intended to
prepare the body for meditation, and this has become synonymous with “yoga” in the
Western world. However, this is only one of eight different branches of the yoga
framework: bhakti (devotion), karma (service), raja (meditation), mantra (chanting), laya
(abstract thought), tantra (ritual), Vedanta (philosophy), and hatha (physical; Choudhury
2007).
Hatha yoga is the most common form of yoga practice for exercise. It is considered to be a
combination of postures to address strength, flexibility, balance, and the mind-body-breath
coordination (Smith, Hancock, Blake-Mortimer & Eckert 2007). In addition, breathing and
meditation exercises are practiced to calm and focus the mind and develop greater selfawareness (Morone & Greco 2007). Yoga requires participants to hold and move between
a series of static postures. Major classifications of poses are standing, forward and
backward bending, twists, hand balancing, inversions, and restoratives (Friend 2006).
Yoga requires focused effort in completing the pose, controlling the body, and breathing at
a steady rate. A yoga pose involves isometric contraction of specific muscle groups to
stabilise the body as one perform the posture. The pose is typically held from 30 seconds to
several minutes, depending on the style (Roland, Jakobi & Jones 2011).
The intensity of yoga exercise is classified as low-intensity exercise as the metabolic costs
of yoga practice are less than 3.0 metabolic equivalents and the intensity does not exceed
55% of maximal oxygen intake (Hagins, Moore & Rundle 2007). This review focuses on
the physical practice of yoga as an alternative exercise to improve functional fitness in
older adults (Table 2.3). The term “yoga” will be used throughout this review to represent
the hatha branch of yoga.

2.5.2.1 Styles of Yoga
The challenge in reviewing the yoga literature, irrespective of participants’ age or sex, is
making comparisons across the many different yoga styles and the varied populations that
practice yoga. In addition to general hatha yoga, the most frequently reported styles of
67

yoga used in older population studies were Iyengar, and the Silver Yoga Exercise Program
(Roland, Jakobi & Jones 2011).
Iyengar, a form of hatha yoga, focuses on improving muscle strength and flexibility so that
proper body alignment can be achieved (Iyengar 1979). This is accomplished by holding
poses for long durations, and Iyengar provides adaptive assistance with the use of props
such as blocks, straps, bolsters, pillows, blankets, and chairs. Props are used to help the
participant attain ideal alignment and can be used to accommodate those who are weaker
and less flexible. This makes the Iyengar style of yoga more accessible to a wide range of
people and abilities such as people who are not physically fit, are ill, or older adults
(Roland, Jakobi & Jones 2011; van Puymbroeck et al. 2007; Oken et al. 2006;
DiBenedetto et al. 2005).
The Silver Yoga Exercise Program was specifically designed for older adults (Chen et al.
2008; Chen & Tseng 2008; Chen, Tseng, Ting & Huang 2007). The postures encompass
six types of movements in all joints and limbs: flexion, extension, hyperextension,
abduction, adduction, and rotation. The goal of this program is to increase lower and upper
body range of motion, promote muscle relaxation, and facilitate abdominal breathing. Four
sitting and four standing poses are used as a warm-up to promote safe transition into the
program. Gentle stretching postures are performed while standing, kneeling, sitting, and
lying down. Finally, the last stage (cooldown) incorporates guided-image meditation to
facilitate muscle relaxation (Chen et al. 2007).

2.5.2.2 Outcomes of Yoga intervention
A wide range of outcomes including body composition, cardio-respiratory function,
strength, flexibility, balance, mobility, fall risk, sleep quality, depression, anxiety, fatigue,
pain, psychomotor, and adherence factors were used by these reviewed studies. The lack of
common assessment methods used between studies made them difficult to compare. In
keeping with the aim of this review, functional fitness outcomes are discussed in detail
(Table 2.3).

 Strength and flexibility
Chen and colleagues (2008) evaluated a 24-week Silver Yoga Exercise Program and
measured physical fitness indicators including strength, flexibility, and shoulder and hip
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range of motion. Subjects (N = 176, mean age = 69 ± 6.3 years), members of a senior’s
activity centre, were randomized to a yoga-plus-meditation group (70 min in length, n =
64), yoga-only group (55 min in length, n = 59), or wait-list control group (n = 66) who
continued with their normal daily activities. Both yoga-intervention groups significantly
improved lower body flexibility and endurance, and shoulder and hip range of motion
compared with wait-list controls (Chen et al. 2008).
In a study by Chen and Tseng (2008), shoulder and hip range of motion improved
significantly at the end of a four-week one-group pre- to post-test Silver Yoga Exercise
Program with 16 older women (mean age 68.9 ± 9.1 years). Three yoga classes per week
resulted in significant improvements in right (9.6˚ ± 12.5˚) and left (11.8˚ ± 13.4˚) shoulder
abduction compared with pre-test scores. In addition, right hip flexion improved
significantly (17.2˚ ± 13.5˚) compared with baseline (Chen & Tseng 2008).
Van Puymbroeck et al. (2007) enrolled caregivers (N = 21, mean age 59 ± 12.9 years) with
an average of 121 months of caregiving experience. They were randomized to either an
Iyengar yoga program (n = 8) or a control group (n = 9) for eight weeks to assess
physiological fitness and caregiver coping skills. Lower body strength showed significant
improvement with the yoga intervention compared with the control group.
Sierpowska et al. (2006) examined functional fitness among active older women (mean
age 63.5 years) who were randomized to either a twice-weekly 45-min swimming program
(n = 9) or twicw-weekly 60-min hatha yoga class (n = 11). Compared with the swimming
group, the yoga group significantly improved on the number of chair stands completed in
30 sec, the number of arm curls performed, and flexibility on the back-scratch test. A
limitation of this study was that the control exercise (swimming) was not specific to the
outcome measures assessed (30-sec chair stand), therefore, the control group was at a
disadvantage.

 Balance
Yoga may be an ideal preventive and therapeutic option for balance training and reducing
fall risk in older adults. Brown and colleagues (2008) recruited 22 older adults (16 women,
mean age = 82, range 69-90) from a residential home. Participants completed a 12-week
hatha yoga intervention aimed at reducing fall risk. They were assessed using the Berg
Balance Scale, one-legged-standing test, and Activities of Balance Confidence Scale.
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Significant improvements between baseline and three months were seen in all threeoutcome measures despite sex, age, or attendance (Brown et al. 2008). The results of this
study suggest that yoga may improve balance measures in older adults. Chen and Tseng
(2008) also demonstrated significant improvements in one-legged standing after a Silver
Yoga Exercise Program (Chen et al. 2007). Sixteen older women completed a 4-week onegroup pilot intervention three times a week. Duration of one-legged standing improved by
9.7 ± 9.4 sec from pre- to post-intervention (Chen & Tseng 2008).
Morris (2009) demonstrated improved balance through the practice of general hatha yoga.
However, the purpose was to evaluate the effects of the yoga program on fall risk, with
attention given to muscle strength, flexibility, balance, awareness of posture control,
mobility, gait, attention and visual-search strategy, confidence, fear of falling, steadiness,
and environment awareness. Women (N = 26, mean age 76 ± 6.4 years) participated in
twice-weekly one-hour sessions over eight weeks. They were randomized to either a hatha
yoga group (n = 8), balance training (n = 5), or a control group (fall-risk awareness class, n
= 5). The hatha yoga group demonstrated significantly improved postural control,
steadiness, attention, and balance confidence compared with baseline values (Morris
2009). The balance group had similar balance confidence scores, improved postural control
and attention, and reduced fear of falling compared with the yoga group. The control
reported the strongest improvements in awareness but experienced no changes in the other
outcome measures (Morris 2009).
Oken and colleagues (2006) conducted a six-month randomized controlled trial in healthy
older adults comparing a weekly Iyengar yoga session (n = 44, mean age 72 ± 4.9 years)
with an exercise walking group (n = 47, mean age 74 ± 5.1 years) and those in a wait-list
control group (n = 44, mean age 71 ± 4.4 years). To date, this study is the largest controlled
trial of yoga and older adults with a myriad of measures including cognitive function
(attention and alertness), fatigue, mood, stress, quality of life, and physical abilities.
Significant improvements were seen in balance measures (i.e. timed one-legged standing,
seated forward bending) in the yoga group compared with both exercise and wait-list
control (Oken et al. 2006).
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 Mobility
Dibenedetto et al. (2005) investigated the use of Iyengar yoga to improve gait and hip
flexibility in a single-group pre-post exploratory study. Participants (N = 19, mean age 71
± 6.1 years) attended 90-min Iyengar yoga classes twice weekly for eight weeks, and
indices of gait function were measured (i.e. peak hip extension, average anterior pelvic tilt,
stride length). Results illustrated improved peak hip extension from baseline, which was
positively correlated with improvements in pelvic tilt, ankle power, ankle flexion, stride
length, and walking speed (Dibenedetto et al. 2005). Similar improvements in walking
speed were observed for participants who completed the 24-week Silver Yoga Exercise
Program described earlier. In that study, time to complete a six-min walk test significantly
improved compared with wait-list controls (Chen et al. 2008).

 Cardio-respiratory fitness and function
The sensitivity of the baroreflex system, which modulates blood pressure, decreases with
age. Bowman et al. (1997) examined baroreflex sensitivity and oxygen capacity (VO2) in
26 older, sedentary, healthy community-dwelling adults (mean age 68 years, range 62-81).
Participants were randomised to either twice-weekly bicycle-based aerobic training
program or a hatha yoga class for six weeks. Fourteen participants (mean age 66 ± 4)
completed the aerobic-training sessions, which were 40 min in length, at 70-80% of
maximum heart rate. Twelve participants (mean age 68 ± 5) completed a 90-min hatha
yoga program that was specifically designed to avoid repetitive muscle contractions and
focus primarily on stretching with minimal physical exertion. The hatha yoga program
consisted of a general warm-up, followed by static postures and breathing, and concluded
with a 20-min relaxation period in supine (savasna; Bowman et al. 1997). A significant
decrease in resting heart rate and a 13% ± 11% increase in VO2max occurred after the yoga
program, compared with no change in resting heart rate and a 25% ± 16% increase in
VO2max with aerobic exercise. Baroreflex sensitivity is measured by alpha index
(coefficient), which is calculated by the square root of the ratio of R-R interval (from
electrocardiogram) spectral powers to systolic blood pressure (Tzeng, Sin, Lucas & Ainslie
2009). A significant increase in alpha index occurred as a result of yoga, with no change in
the aerobic-exercise group (Bowman et al. 1997), whereas reduced baroreflex sensitivity
has been linked to poor clinical outcomes (Tzeng et al. 2009).
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In both a four-week pilot (n = 16, mean age 69 ± 9.1 years; Chen & Tseng 2008) and a 24week intervention (n = 176, mean age 69 ± 6.3 years; Chen et al. 2008) of Silver Yoga
Exercise Program, resting systolic blood pressure was observed to significantly decrease
with baseline (19.2 ± 9.5 mmHg; Chen & Tseng 2008) and and also with the wait-list
control (Chen et al. 2008) after the yoga intervention. In addition lung capacity improved
(Chen et al. 2008; Chen & Tseng 2008), but not significantly.

 Subjective measures
Oken et al. (2006) demonstrated that participants in the yoga intervention group showed
significant improvements in the SF-36 quality of life measures related to vitality/energy
and fatigue, role-physical, bodily pain, social functioning, and the physical composite scale
compared to those in the walking exercise group and control group (Oken et al. 2006).
Other studies reported that yoga-based interventions decreased depression and anxiety
level in older subjects (Chen et al. 2009; Waelde & Thompson 2004; Woolery et al. 2004),
improved sleep quality and mental health status (Chen et al. 2009).
In summary, evidence-based research has supported that the regular practice of yoga
postures produces significant physical and psychological health benefits in older adults,
though there are methodological issues related to the current available literature. More
high-quality research needs to be conducted to elucidate the degree to which physical and
psychological benefits might be engendered in older adults through regular yoga
participation. Nevertheless, there are meaningful trends toward improvement in gait,
balance, strength, flexibility, and anthropometric measures as a result of practicing yoga.
Therefore, future yoga interventions that follow sound methodological practice may
provide evidence to prescribe yoga as an alternative exercise for older adults.
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Table 2.3: Summary of reviewed yoga studies and outcome measures
Study

Method

Subjects

Yoga program

Results

description
Chen et al. 2008

Quasi-experimental, pre-post test

176 elderly in community

Silver yoga

yoga with meditation vs yoga without

activity centre

24 wk, 3d/wk, 70 or 55 min/d

meditation vs wait-list control

- Resting systolic BP
significantly decreased in
yoga with meditation group
- Both yoga intervention
groups showed significant
improvements in breathholding duration, lower-body
flexibility, lower-limb muscle
endurance, walking speed,
and range of motion on both
shoulder and hip joints.

Morris et al. 2009

RCT, yoga vs balance training vs fall-

18 older community dwellers

Hatha yoga

risk awareness education

with experienced 1 fall in 12

8 wk, 2 d/wk, 60 min/d

months

- Yoga demonstrated
significantly improved
postural control, steadiness,
attention, and balance
confidence.
- Yoga was more effective than
education, but not better than
balance training.

Abbreviation: RCT, randomised controlled trial; RT, randomised trial; BP, blood pressure; VO2max, oxygen consumption; BMI, body-mass index
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Table 2.3: (continued)
Study

Method

Subjects

Yoga program

Results

description
Oken et al. 2006

RCT, yoga vs walking exercise vs

135 elderly in community

Iyengar yoga

- Yoga significantly improved

wait-list control

activity centre

24 wk, 1 d/wk, 90 min/d with

physical performance: Single-

home practice

leg stance and seated forward
bend, improved SF-36: vitality,
role-physical, pain and social
functioning.
- Yoga was more effective than
walking exercise.

DiBenedetto et al. 2005

Pre-post

19 older, healthy, non-obese

Iyengar yoga

community dwellers

8 wk, 2 d/wk, 90 min/d

- Peak hip extension, pelvic tilt,
ankle power, ankle flexion,
stride length and walking speed
significantly improved.

Brown et al. 2008

Pre-post

22 older living in residential

Hatha yoga

- Significant improvements in

home

12 wk, 45 min/d, frequency of

Berg Balance Scale, Single-leg

practice not mentioned

stance, and Activities-specific
Balance Confidence Scale.

Bowman et al. 1997

RT, yoga vs bicycle-based aerobic

26 sedentary, healthy

Hatha yoga

training

community-dwelling older adults

6 wk, 2 d/wk, 90 min/d

- Yoga showed a significant
decrease in resting heart rate,
13% ±11% increase in VO2max
and a significant increase in
parasympathetic sensitivity.
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Table 2.3: (continued)
Study

Method

Subjects

Yoga program

Results

description
Sierpowska et al. 2006

RT, yoga vs swimming

20 community elderly

Hatha yoga

- Yoga significantly improved

2 d/wk, 60 min/d, duration of

physical performance: 30-sec

intervention not described

chair stand and arm curl, back
scratch, and BMI.
- Yoga was more effective than
swimming to the selected
functional fitness measures.

Blumenthal et al. 1989

RCT, yoga and flexibility vs aerobic

101 community older adults with

Hatha yoga

exercise vs wait-list control

no coronary disease

16 wk, 2 d/wk, 60 min/d,

- Yoga showed non-significant
reductions in aerobic capacity
and did not change in anaerobic
threshold, compared with
significant improvements in the
aerobic exercise group.
- Both exercise intervention
groups improved perceptions on
psychological and behavioural
dimensions

Abbreviation: RCT, randomised controlled trial; RT, randomised trial; BP, blood pressure; VO2max, oxygen consumption; BMI, body-mass index
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2.5.3

Thai Yoga

Thai Yoga is a traditional Thai exercise that has been practiced in Thailand for many
centuries. It is an integral part of Thai Traditional Medicine. Thai Yoga includes a lowimpact range of motion incorporating elements of muscle-strength, balance, flexibility, and
body alignment. It is also a mind-body practice that combines meditation with slow, gentle,
graceful movements, as well as deep breathing and relaxation (National Institute of Thai
Traditional Medicine 1997). Its main principles and techniques are similar to traditional
yoga that the physical and psychological benefits has been recognised (Chen et al. 2009;
Chen et al. 2008; Chen et al. 2007; Chen & Tseng 2008; Woolery et al. 2004), hence, the
intensity and beneficial effects of Thai yoga practice are assumed to be similar to that the
traditional yoga. However, the Thai Yoga differs from traditional yoga in that it is less
strenuous and the postures of Thai Yoga are relatively less challenging and easier to
perform than those of the traditional yoga (National Institute of Thai Traditional Medicine
1997; The Thai Traditional Medicine Development Foundation 2004).
Thai Yoga 15-posture, a short form of Thai Yoga exercise that is easier to learn and
remember than the classical 127-posture long form, is one of the exercise forms
recommended by the Thai Ministry of Public Health for Thai people, especially middleaged and older people, as it has been identified as a safe and appropriate exercise for the
elderly (National Institute of Thai Traditional Medicine 1997). It can be an excellent
choice for the older people who lack physical fitness or self-confidence required by
traditional exercise programs. It can be practiced at any time and in any place; it needs no
special facility, equipment, or instruments; it is low cost and low technology, and may be
easily implemented in the community. The advantage of Thai yoga exercise may help older
adults raise their self-esteem, increase interest and enhance enjoyment of participation in
exercise.
Although Thai Yoga has been claimed to improve musculoskeletal flexibility, balance,
strength, and emotional health (The Thai Traditional Medicine Development Foundation
2004), clear evidence from randomised controlled trials about the beneficial effects of Thai
yoga practice on physical and psychological functioning in older adults does not exist.
Therefore, future Thai Yoga intervention studies that employ a standardised methodology
may provide empirical evidence to support merit outcomes of this form of exercise.
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2.6 Rationale for PhD research program
Given these research imperatives, this research program aimed to examine the potential
contributions of psychological, social and environmental factors associated with
recreational physical activity behaviour among adults aged over 50. The doctoral research
also sought to investigate the effects of structured low-intensity balance and range of
motion exercise programs for increasing physical activity levels and improving functional
fitness and quality of life in inactive older adults. The studies presented in the following
chapters addressed the gaps identified from the previous research in that:
 Study 1 aimed to describe the prevalence and patterns of non-physical activity
recreation and physical activity, including time devoted to recreational activities, use of
recreational facilities, levels of physical activity (i.e. inactive, insufficient, sufficient),
types and intensities of physical activity in relation to the current physical activity
guidelines (i.e. vigorous activity, moderate activity, muscle-strengthening activity,
flexibility activity, walking, sitting), assess the facilitators and barriers to physical
activity, and investigate the predictors of participation in non-physical activity
recreation and physical activities in a population-based sample of Australian adults aged
over 50.
 Study 2 sought to determine the effect of two structured low-intensity flexibility and
balance exercise regimens (Tai Chi and Thai Yoga) on all components of physical
fitness functional to daily living (i.e. strength, balance, flexibility, aerobic endurance)
and quality of life (i.e. physical and mental health, levels of physical activity, stress,
enjoyment of physical activity participation) in community-dwelling physically inactive
older adults.
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CHAPTER 3
STUDY 1
A SURVEY OF NON-PHYSICAL ACTIVITY RECREATION
AND PHYSICAL ACTIVITY AMONG AUSTRALIAN
ADULTS AGED OVER 50 YEARS
BACKGROUND AND METHODOLOGY

3.1 Introduction
Australia has a growing population of older people (Australian Institute of Health and
Welfare [AIHW] 2007) who present with an increasing prevalence of chronic conditions,
such as coronary heart disease and diabetes (Australian Bureau of Statistics [ABS] 2006).
There are also concerns about the prevalence of inactivity among older people, given its
impact on health and functional capacity (Bird et al. 2009) as evidence shows that physical
inactivity accounts for 6.6% of the attributable risk for Australians’ burden of disease
(Begg et al. 2007). In contrast, being sufficiently physically active has the potential to
preserve or improve health and functioning (Nelson et al. 2007).
The benefits of habitual physical activity in old age are extensive and well-documented
(American College of Sports Medicine [ACSM] 2009; Nelson et al. 2007; Agency for
Healthcare Research and Quality 2008). Regular physical activity is a proven public health
strategy that reduces disease and disability while improving quality of life in older persons
(Active Aging Partnership 2009). The recommended dose of physical activity for
preserving health and functioning is also well documented (ACSM 2009; Sims et al. 2009;
Nelson et al. 2007; Haskell et al. 2007). In summary, older adults are advised to perform
moderate-intensity physical activity for at least 150 min, 75 min of vigorous-intensity
aerobic activity, or an equivalent mix of moderate- and vigorous-intensity aerobic activity
per week (ACSM 2009; Nelson et al. 2007). In addition, the guidelines also recommend
strength training, flexibility training, and balance exercise twice weekly, all of which
promote functional independence and skeletal health (Nelson et al. 2007). However, clear
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evidence relating to the prevalence of participation in strength training, flexibility training,
and balance exercise among older adults based on the current physical activity
recommendations is still limited.
Despite the evidence regarding the benefits of physical activity and the clear guidelines for
the activity, statistics continue to show that many older adults do not engage regularly and
sufficiently in moderate-intensity physical activity (CDC 2011; Netz et al. 2011; Kruger,
Carlson & Buchner 2007; Taylor et al. 2004. For example, in the United Kingdom only
10% of adults aged over 65 are sufficiently active (Taylor et al. 2004), and in the United
States, 21.8% (Kruger et al. 2007). Although a higher prevalence of sufficiently active
older adults is observed in Australia, 55% (Brownie 2005), almost half are insufficiently
active, and approximately one third of these are defined as completely sedentary (Bauman
2004). Further, evidence shows that physical activity amongst older adults tends to
decrease with increasing age and that older women tend to be less physically active than
older men (National Ageing Research Institute 2003).
Several investigations have aimed to identify factors that predict physical activity
engagement in older adults. For example, studies that have investigated factors that
motivate older adults to exercise have found that many older adults are motivated to
exercise to keep healthy and maintain fitness levels (Kolt, Driver & Giles 2004; Browning,
Sims, Kendig & Teshuva 2009). Other studies have focused on factors that prevent older
adults from exercising (Crombie et al. 2004; Lim & Taylor 2005). These studies have
shown that older adults are often not interested in physical activity and that physical
ailments and health concerns prevent them from participating in physical activity.
However, these investigations have not examined motivators and barriers to exercise
within the same study. It is important to differentiate and compare motivators and barriers
because they can be interrelated, positively or negatively (Newson & Kemps 2007). For
example, an older adult who is highly motivated to exercise may be unable to do so due to
physical ailments or a lack of access to exercise facilities. Therefore, the investigation of
motivators and barriers in isolation does not provide a complete picture of the reasons why
older adults do not participate in physical activity. In order to derive reasonable health
promotion and effective intervention strategies that increase participation in physical
activity, more comprehensive descriptions of physical activity patterns and a deeper
understanding of the factors associated with physical activity are needed.
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In addition, physical activity is a broad term that encompasses both leisure-time or
recreational activity (sports, exercise) and activities of daily living (household living tasks,
transportation). The importance of leisure-time activity is highlighted in the U.S. Healthy
People 2010, where it is listed as one of the ten leading health indicators (U.S Department
of Health and Human Services 2008). Recreational activity is in the centre of attention
because encouraging any type or amount of physical activity in leisure time can provide
important health benefits, compared to a sedentary lifestyle (U.S Department of Health and
Human Services 2008). However, there is still limited information on current leisure-time
physical activity for older adults and even less for those with chronic disease (Ashe et al.
2009), yet this information is necessary to develop effective interventions. Understanding
the patterns and drivers of participating in recreational activities among older adults may
enable a more complete behaviour of daily function to emerge, and inform a foundation for
the development of sustainable physical activity interventions.
To date, little is known about the non-physical activity recreation and physical activity of
adults aged over 50 years in the Illawarra region of New South Wales (NSW), Australia.
Research is needed therefore, to describe the patterns, levels and degrees of intensity of
physical activity in relation to the current physical activity guidelines, assess the
facilitators and barriers to physical activity, and investigate the predictors of participation
in physical activity and recreational non-physical activities in this population.

3.2 Purpose of the study
3.2.1

Objectives

The main objectives of this cross-sectional study were to:
 describe the prevalence and patterns of non-physical activity recreation and physical
activity, including time use for recreational non-physical activities, use of recreational
facilities, levels of physical activity (inactive, insufficient, and sufficient) and degrees of
intensity of physical activity (vigorous physical activity, moderate physical activity,
muscle-strengthening activity, flexibility activity, walking, and sitting) in Illawarra
residents aged over 50 years classified by demographic characteristics.
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 identify the potential predictive factors associated with recreational non-physical
activities and physical activity intensity measured by self-reported physical activity. The
possible predictive factors included: i) respondent characteristics and demographic data
(gender, age, body mass index, health status, health conditions, marital status and living
arrangement, educational status, employment situation); ii) respondent physical activity
cognition (intention to become more physically active, attitudes to physical activity,
perceived importance of physical activity, and perceived barriers to physical activity);
iii) social influences (family and friends support for participating in physical activity);
and iv) use of recreation facilities.

3.2.2

Research questions

The main questions to be addressed in this study are that among Illawarra residents aged
over 50 years:
 Do differences in gender, age, marital status and living arrangement, level of education,
employment situation, body mass index, and health status account for differences in the
levels of physical activity as measured by self-reported questionnaire?
 What are recreational non-physical activities respondents do and what activities they
would like to do for recreation in the near future?
 Do an individual’s characteristics, physical activity cognition, social influences, and use
of recreation facilities predict recreational non-physical activities and physical activity
intensity?

3.2.3

Research hypotheses

 Hypothesis 1: There will be a statistically significant negative association between the
sufficient level of physical activity and female gender, older age, and higher body mass
index.
 Hypothesis 2: There will be a statistically significant positive association between the
sufficient level of physical activity and higher level of education, married couple living
with children, currently employed status, and better health status.
 Hypothesis 3: The respondent characteristics, respondent physical activity cognition,
social influences, and use of recreational facilities will predict recreational activities
(categorised by factor analysis into six types of activity: light activity, energetic activity,
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household chores activity, exercise class activity, socialised activity, and outdoor
activity).
 Hypothesis 4: The respondent characteristics, respondent physical activity cognition,
social influences, and use of recreation facilities will predict physical activity
(categorised by factor analysis into five types of activity: flexibility-strengthening
activity, vigorous activity, moderate activity, walking, and sitting).
As described below, recreational non-physical activity and physical activity (the main
dependent variables) were measured using a self-reported questionnaire. The rationale for
not using more objective measures of physical activity, based on accelerometers or
pedometers, were due to the prohibitive costs associated with objective measures of
physical activity and correlates, and the nature of the study that focused on assessing
subjective experiences, such as cognitions and perceptions of social and environmental
support for physical activity, which can only be assessed by self-report. The study design,
sample characteristics, data collection, instrument used, and data analysis are explained in
the next section.
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3.3 Methods
3.3.1

Research design

This research utilised a cross-sectional random population mail descriptive survey study
design to describe prevalence and patterns of recreational non-physical activity and
physical activity and explore potential factors that predict recreational non-physical
activities and physical activity intensity.
Illawarra residents aged 50 years and over were randomly selected from the electoral roll
were invited to participate in the study. They were asked to complete a questionnaire and
return it by a pre-paid reply mail. The questionnaire was constructed mainly from validated
questions used in previous studies (Burton et al. 2009; Australian Sports Commission
2008; Kruger et al. 2007; Nelson et al. 2007; Crombie et al. 2004; Craig et al. 2003;
Stewart et al. 2001; Armstrong et al. 2000). It included questions regarding time spent in
recreational activities, use of recreational facilities, intention to be active, attitudes to
physical activity, perceived importance of physical activity to health, perceived barriers to
physical activity, and influences of family and friends to do physical activity, levels of
physical activity, socio-demographic characteristics (gender, age, marital status and living
arrangement, level of education, employment situation), and health-related data (body
mass index, health status, medical conditions). The selection of the questions was based
upon the conceptual model derived from the literature review (Chapter 2). The data
collection was conducted over a four-month period from March to July 2010.

3.3.2

Description of research setting

The local authority area of Wollongong City Council was the setting for this study.
Wollongong City is located in the Illawarra Region of New South Wales State of Australia,
about 80 kilometres south of Sydney. The city area is bounded by Sutherland Shire in the
north, the Tasman Sea in the east, Lake Illawarra and Shellharbour City in the south and
Wingecarribee Shire, Wollondilly Shire and Campbelltown City in the west (Figure 3.1).
Wollongong City includes 73 suburbs and rural localities. Wollongong City is a rural and
residential area, with substantial industrial and commercial areas. Urban development is
mainly along the coast, between the Illawarra Escarpment in the west and the Tasman Sea
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in the east. The City encompasses a total land area of 714 square kilometres, including
bushland, dams, cliffs and beaches (Wollongong City Council 2008).
According to the 2006 Census of population and housing (ABS 2006), there were 182,443
people living in the region as at 30 June 2006, the third largest Local Government Area in
New South Wales. Overall, 23.5% of the Wollongong City population was aged under 18,
and 20.2% were aged 60 years and over, whereas the target population used in this study
(adults aged 50 years and older) comprised 59,217 people or 32.5% of the population
(ABS 2006).

Figure 3.1 Wollongong City Council map (Wollongong City Council 2008).
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3.3.3

Participants

Sample size was determined according to data from the previous studies (NSW Older
People’s Health Survey 1999; Lim & Taylor 2005), in which 49% of older people reported
adequate physical activity in the previous week. The sample size was calculated using an
estimated proportion from the previous study above (Lim & Taylor 2005). By this method,
an estimated proportion (P) = 0.49 and a desired level of precision (d) = 0.05 were
employed and thus the sample size of 384 respondents was required for power of 0.80
(Aday 1996). However, a response rate of 50% was expected so that the final sample size
was approximately 800 samples.
A random sample of 800 people was drawn from the NSW electoral roll, Australia, which
was limited to individuals aged 50 years and older who resided in the local authority area
of Wollongong City Council, Illawarra region, New South Wales, Australia.

3.3.4

Procedure

A questionnaire package was mailed to participants in March 2010 using Dillman’s
administrative recommendations (Dillman 2000). The package included a personalised
cover letter on university letterhead signed by the principal investigator (the candidate), an
information sheet, a questionnaire, and a reply paid envelope. Questionnaires and reply
envelopes were stamped with an identification number that was cross-listed in a separate
file with participant addresses so as to identify non-respondents while respecting the
anonymity of questionnaire data. After two weeks, a reminder letter was sent to all
participants, thanking them if they had already returned the questionnaire. A second
questionnaire package was mailed again after eight weeks to non-respondents, with a
personalised cover letter emphasising the importance of their responses.

3.3.5

Ethical clearance

The University of Wollongong Human Research Ethics Committee approved the study in
October 2009 (Appendix A). Names and addresses of the respondents were obtained from
the NSW Electoral Commission in February 2010 (Appendix B). Registration on the
electoral roll is mandatory for individuals over 18 years of age in Australia. Completion
and return of the questionnaires was taken as an indication of consent for participation.
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3.3.6

Survey instrument

To develop a structured self-administered mail survey, a literature search of previous
physical activity surveys was undertaken. The conceptual model developed in Chapter 2
(Figure 2.1) was used to identify gaps in the existing measures used in previous studies.
Where possible, questionnaire items that had been standardised and validated were used or
adapted for use in the present study (Appendix D). These questions included:
A 35-item set of the time given to recreational activities was developed by gathering
questions from several existing tools (Burton et al. 2009; Stewart et al. 2001) and adding
some items to cover common types of recreational activities usually undertaken by older
Australians. Information was obtained through a question asking: “How often have you
done the following recreational activities in the last 12 months?” The response option was
a six-point Likert scale ranging from “never” (code 1) to “more than once a week” (code
6).
Nine items about the use of recreational facilities, including a list of seven facilities
derived from Burton et al. (2009) and two new items were added to assess the availability
of facilities related to physical activity in the neighbourhood through the question: “Have
you ever used any of the following recreational facilities?” Respondents were asked to
answer by choosing among five choices: “No, never (code 1); “Yes, more than a year ago”
(code 2); “Yes, in the last 12 months ago” (code 3); “Yes, in the last month” (code 4); and
“Yes, in the last week” (code 5).
One item about the intended recreational activities was presented to the respondents. It
asked them to indicate their first three intended recreational activities through the openended question: “What are the three recreational activities which you would like to try in
the next few months and how would you access them?
Two items about the intention to be physically active were taken from Burton et al. (2009)
and Armstrong et al. (2000). The first item asked respondents to rate using a 5-point Likert
scale ranging from “very weak” (code 1) to “very strong” (code 5) how strong or weak was
their intention to be more physically active in the next few months. The second item asked
the question: “How you feel about the amount of physical activity you intend to do in the
near future?” The response options included: “I do not intend to be more active than I have
been over the last week” (code 1); “I intend to become more active sometime over the next
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six months than I have been over the last week” (code 2); and “I intend to be more active
over the next month than I have been over the last week” (code 3).
Twenty items about attitudes toward physical activity were adapted from Crombie et al.
(2004); Burton et al. (2009); and Armstrong et al. (2000). Respondents were asked to rate
their level of agreement or disagreement with each item using a five point Likert scale
ranging from “strongly disagree” (code 1) to “strongly agree” (code 5).
Ten items about the perceived importance of physical activity for health were adapted from
Crombie et al. (2004); and Burton (2009). A 5-point Likert scale ranging from “strongly
disagree” (code 1) to “strongly agree” (code 5) was used by the respondents to rate their
level of agreement or disagreement with each statement.
Twenty-four items about the perceived barriers to physical activity were modified from
Burton et al. (2009) and Crombie et al. (2004). The respondents were asked to rate how
much they agreed or disagreed that the barriers prevented them undertaking physical
activity, using 5-point Likert scales ranging from “strongly disagree” (code 1) to “strongly
agree” (code 5).
Eight items about social influences to participation in physical activity were adapted from
Burton et al. (2009). A 5-point Likert scale ranging from “never” (code 1) to “very often”
(code 5) was used by the respondents to rate their level of agreement or disagreement with
each statement asking how often their family or friends had supported or prevented them
undertaking physical activity during the past three months.
Fourteen items about the intensity and types of physical activity undertaken in the previous
week were developed according to the current physical activity recommendations from the
American College of Sports Medicine and the American Heart Association (Nelson et al.
2007) to assess the frequency and duration of each type of physical activity (vigorous
physical activity, moderate physical activity, muscle-strengthening activity, flexibility
activity, walking, and sitting) during the last seven days. Five point scales were employed
to record the respondents’ perceptions. These items were developed by modifying
questions from CHAMPS questionnaire (Stewart et al. 2001; Giles & Marshall 2009). The
mailed, self-administered CHAMPS questionnaire was tested by Giles & Marshall (2009)
for validity and reliability among older Australians. Test-retest reliability with a time
interval of two weeks was .89. The Spearman correlation coefficients between the steps
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counted by a pedometer and the CHAMPS walking and total activity sessions/week were
.57 and .52, respectively (Giles & Marshall 2009).
Demographic and health-related questions were adapted from Burton et al. (2009); Craig et
al. (2003); and Kruger et al. (2007). The demographic section contained 9 items asking
about personal information including country of birth (coding: Australia = 1, other country
= 2), living postal code, date of birth, gender (coding: male = 1, female = 2) body weight
and height, marital status and living arrangements, educational level, and employment
status. A 5-item set of health-related questions asked elicited health-risk factors and health
conditions including smoking and drinking behaviours (coding: no = 1, yes = 2), amount
and frequency of alcohol consumption per week, general health status (5-point Likert
scales ranging from 1 = poor to 5 = excellent), number of times the respondents went to
see a doctor in the past year, and a list of nine long-term health conditions they may have
experienced (coding: no = 1, yes = 2).
A pretesting assessment of the face and content validity of the instrument was undertaken
with six academic experts using a standardised format feedback that provided details on
the evaluation of clarity, readability as well as recommended changes. Adjustments were
made to the questionnaire based on the findings from the pretest. Content validity for the
final version of the instrument was then determined by two Ph.D. candidates in public
health and health promotion fields using a four-point Likert scale ranging from 1 (very
inappropriate) to 4 (very appropriate) to rate each item. The results showed a content
validity index (CVI) of higher than .80, indicating an acceptable level of CVI for the
instrument (Drost 2011). After that, the instrument was administered to a group of 20
Wollongong older residents twice, one week apart, for test-retest reliability. The test-retest
reliability of the questionnaire was acceptable (ICC = .78; Drost 2011).

3.3.7

Statistical analyses

Data analyses were conducted using PASW Statistics version 17.0 (SPSS Inc., Chicago,
IL). The statistics used to analysed data to answer each research question are described
below:
To test the hypotheses 1 and 2 of the study, Chi-square tests of association were used to
assess the relationship between the physical activity levels and the independent variable.
The level of statistical significant was set at .05.
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To test the hypotheses 3 and 4, data were initially analysed using principal components
factor analysis to identify types of recreational non-physical activity and physical activity,
and potential predictive variables. Stepwise multiple regression analyses were then
conducted to assess the relative importance of variables that predicted each type of
recreational non-physical activity and physical activity. The data analysis procedure is
described below:

3.3.7.1 Preliminary data analysis
Principal components factor analysis (PCA) was conducted to identify the different types
of recreational non-physical activity and physical activity as well as potential predictive
factors of recreational non-physical activities and physical activity intensity. Varimax
rotation was used to derive orthogonal factor scores. A factor loading cut-off criterion of
less than .30 was used (Child 1990). Factors were selected on the basis of the Scree plot
and having an eigenvalue of greater than 1.0. Factor scores were retained and used in
subsequent regression analyses. Confirmatory factor analysis was not employed in this
study because of the exploratory nature of the study and the relatively low sample size.
Cronbach’s alpha reliability coefficients were then calculated to assess the internal
consistency of each of the scales used in this study. Scale score means and standard
deviations were derived to examine the deviation in response within the population.

 Physical activity behaviours
In this study, physical activity behaviours (dependent variables) were classified into two
categories: recreational non-physical activities and physical activity intensity.
The 35 recreational activities undertaken in the last 12 months derived six activity
subscales (from exploratory principal components analysis), which included light activity,
energetic activity, household chores activity, exercise class activity, socialised activity, and
outdoor activity.
The 14 types of physical activity performed in the previous week derived five physical
activity subscales: vigorous physical activity, moderate physical activity, walking,
flexibility-strengthening activity, and sitting.
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The factor scores of both sets of subscales were retained and used as dependent variables
in the multiple linear regression analysis.

 Potential predictive factors
Separate principal components factor analyses (PCA) were conducted for each of four
domains: 20 items of attitudes to physical activity (derived 5 factors), 10 items of
anticipated benefits of physical activity (derived 3 factors), 24 items of perceived barriers
to physical activity (derived 6 variables), and eight items of social influences (derived 2
variables). The factor scores of these potential predictive factors were also retained and
used as independent variables in the multiple linear regression analysis.

3.3.7.2 Prediction of physical activity behaviours
To determine the predictors of physical activity behaviours, stepwise multiple regression
analysis was undertaken. In addition to the factor (component) scores of the dependent
variables and potential predictive factors derived from PCA, respondents’ demographic
characteristics (7 variables), health-related variables (17 variables), intention to be more
physically active variables (2 factors), and use of recreational facilities variables (9 factors)
were used as independent variables in the stepwise multiple regression analyses.
Collinearity diagnostics (eigenvalues and condition indices) were inspected to test for
multicollinearity and the Durbin-Watson statistic was used to identify autocorrelation
(values < 1 and > 3 were problematic). Variables that were found to be multicollinearity or
autocorrelation were removed from the analyses. With the stepwise method, predictive
variables were added into the model that best correlated with each dependent variable and
those that were least correlated were removed. In this way, regression equations using only
the predictive variables that made a significant contribution to the prediction were formed.
All data were cleaned and tested for outliers, normality, linearity and homoscedasticity
using residual scatterplots to ensure they met assumptions of regression analysis. The alpha
level was set at .05.
Results of the analysis and discussion of the findings are presented in the next chapter.
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CHAPTER 4
STUDY 1
A SURVEY OF NON-PHYSICAL ACTIVITY RECREATION
AND PHYSICAL ACTIVITY AMONG AUSTRALIAN
ADULTS AGED OVER 50 YEARS
RESULTS AND DISCUSSION

4.1 Introduction
Presented within this chapter are the exercise preferences and patterns of non-physical
activity recreation and physical activity in adults over 50 years of age. The chapter will
firstly explore the participation rate and demographic and health characteristics of the
survey respondents. Then secondly, the potential predictive factors associated with
adopting appropriate physical activity behaviours in adults aged over 50 of the Illawarra
region are explored. Thirdly, the prevalence and patterns of non-physical activity
recreation and physical activity with respect to gender is analysed, and the results of
multiple regression analyses to assess factors that are predictive of engaging in nonphysical activity recreation and physical activity of varying intensity will be reported.
Finally, the results and limitations of the survey will be discussed.
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4.2 Results
4.2.1

Participation rate

Four hundred and eighty nine questionnaires were returned. Of these, 154 were marked as
returned mail (e.g. changed addresses, no receivers), 87 were returned blank, and 15 were
classified as ineligible (e.g. persons with cognitive disabilities, non-English speaking
persons). Three hundred and twenty questionnaires were complete. Ten cases were
excluded as accompanying letters indicated that the questionnaires had been completed by
someone other than the intended recipients. Using these figures, a response rate of 49.1%
was derived [(320-10) / (800-154-15)]. This response rate is comparable to those of
previous mail surveys (Salmon et al. 2003; Sallis, Hovell & Hofstetter 1992).

4.2.2

Demographic characteristics

4.2.2.1 Age, gender and country of birth
Table 4.1 presents the socio-demographic profile of the 310 respondents that comprised the
analytic samples, and where available, comparative data from the Illawarra census
(Australian Bureau of Statistic 2006).
Of the 310 participants, 157 (50.6%) were male and 153 (49.4%) were female. The mean
age of respondents was 64.6 ± 10.2 years. Fifty one participants (16.5%) were aged 50-54
years, 71 (22.9%) were 55-59 years, 53 (17.1%) were 60-64 years, 46 (14.8%) were 65-69
years, 32 (10.3%) were 70-74 years and 57 (18.4%) were aged 75 years and over. More
than half (56.5%) of the study participants were under 65 years of age.
The majority of respondents (73%) were born in Australia, with the next most common
country of birth being the United Kingdom and then other European countries.
The distribution by age, gender and born country of the survey respondents is relatively
comparable with the Illawarra population aged 50 years and over in 2006 (ABS 2006).

92

Table 4.1: Age, sex and country of birth of survey respondents
Male
Variable

Current
survey
(n = 157)

Age (years)

64.3 ± 10.1

Illawarra
population
aged 50+

Female
Current
survey
(n = 153)

Illawarra
population
aged 50+

64.9 ± 10.2

Total
Current
survey
(n = 310)

Illawarra
population
aged 50+

64.6 ± 10.2

Age group (years)
50 to 54

19.8ˆ

19.3

13.1ˇ

18.2

16.5

18.7

55 to 59

21.0

18.9

24.8

17.3

22.9

18.1

60 to 64

17.2

16.0

17.0

15.3

17.1

15.6

65 to 69

11.5ˇ

14.2

18.3ˆ

13.5

14.8

13.8

70 to 74

14.6ˆ

11.9

5.9ˇ

11.5

10.3

11.7

75+

15.9

19.7

20.9

24.2

18.4

22.1

Total

100.0

100.0

100.0

100.0

100.0

100.0

Australia

69.0

63.9

77.0

68.6

73.0

64.1

Other countries

31.0

36.1

23.0

31.4

27.0

35.9

Total

100.0

100.0

100.0

100.0

100.0

100.0

Country of birth

Note: Illawarra population data is for 2006 Census of population and housing (ABS 2006) .
The values shown are mean ± standard deviation, or percentage.
ˆ ˇ statistically significantly higher or lower (χ2 test, p < .05) between gender
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4.2.2.2 Marital status and living arrangements, education level, work
status, and living area
Table 4.2 shows that nearly 80% of respondents were married or in a de facto relationship,
with 53.9% were living without their children and 23.2% were living with one or more
children. Twenty-three per cent of the respondents were single or unmarried status (e.g.
separated, divorced, widowed) who were living alone.
Forty-two percent of the respondents had attained secondary school education or under,
32.5% had higher than secondary education (i.e. TAFE) and 25% had a tertiary education.
More than half of the respondents were retired or unable to work, 28.4% were in full-time
employment, 13.1% were in part-time work, and 7.2% were unemployed.
The majority of respondents lived in rural areas, only one-fifth lived in or surrounding the
Wollongong central area.

Table 4.2: Marital status and living arrangements, education level, work status, and living
area by gender
Variable

Male (%)
(n = 157)

Female (%)
(n = 153)

Total (%)
(n = 310)

Single/separated/divorced/widowed

19.4

26.5

22.9

Couple living with no children

49.0ˇ

58.9ˆ

53.9

Couple living with children

31.6ˆ

14.6ˇ

23.2

Secondary school or less

30.1ˇ

55.3ˆ

42.5

Trade, Certificate, Diploma

36.5ˆ

28.3ˇ

32.5

University degree or higher

33.3ˆ

16.4ˇ

25.0

Full time employed

36.8ˆ

19.9ˇ

28.4

Part time/casual employed

10.3ˇ

15.9ˆ

13.1

Unemployed

3.9ˇ

10.6ˆ

7.2

Retired or permanently unable to work

49.0

53.6

51.3

20.5

21.1

20.8

79.5

78.9

79.2

Marital status and Living arrangements

Level of education

Work status

Living area
Wollongong suburb
Other suburbs
2

ˆ ˇstatistically significantly higher or lower (χ test, p < .05) between gender
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4.2.3

Health characteristics

4.2.3.1 General health status
Overall, more than three-quarters of the respondents described their health as good, very
good or excellent (Table 4.3). More men reported good or better health status than women
(83.7% versus 72.8%).

Table 4.3: Self-reported general health status by gender
Health status
Excellent

Male (%)
(n = 153)
12.4

Female (%)
(n = 151)
7.3

Total (%)
(n = 304)
9.9

Very good

21.6ˇ

29.7ˆ

25.7

Good

49.7ˆ

35.8ˇ

42.8

Fair

12.4ˇ

21.2ˆ

16.8

Poor

3.9

6.0

4.8

2

ˆ ˇstatistically significantly higher or lower (χ test, p < .05) between gender

4.2.3.2 Health risk factors
Body mass index (BMI) is a measure of a person’s weight in relation to their height,
calculated as weight in kilograms divided by height in metres squared. BMI is classified
using the World Health Organization (WHO) classification as less than 18.5 –
underweight, 18.5 to 24.9 – normal, 25.0 to 29.9 – overweight and 30.0 and over – obese
(WHO 2000). The mean BMI of the respondents was 27.3 ± 4.3. This indicated that the
majority of respondents were overweight (Table 4.4). It is worth noting that Venn et al.
(2007) show BMI based on self-reported weight and height is highly valid.
More than half (57.2%) of the respondents reported they were non-smokers, 40.6% were
ex-smokers and only 6% were current smokers (Table 3.4). Men had a significantly higher
prevalence of cigarette smoking than women
Seventy-seven per cent of the respondents were currently alcohol drinkers. Men were more
likely to be alcohol consumers than women (Table 4.4).
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Table 4.4: Self-reported risk factors by gender
Risk factor

Response
Categories

Male
(n = 157)

Female
(n = 153)

Total
(n = 310)

27.3 ± 4.2

27.3 ± 4.6

27.3 ± 4.4

Normal

28.4

32.0

30.2

Overweight

43.9ˆ

28.1ˇ

36.0

Obese

27.7ˇ

39.9ˆ

33.8

Non-smoker

44.8ˇ

69.4ˆ

57.2

Current smoker

9.2ˆ

2.7ˇ

6.0

Ex-smoker

53.2ˆ

28.3ˇ

40.6

Non-drinker

15.8ˇ

30.5ˆ

23.0

Current drinker

84.2ˆ

69.5ˇ

77.0

BMI (Kg/m2)
BMI category

Smoking status

Drinking status

The values shown are mean ± standard deviation, or percentage.
ˆ ˇ statistically significantly higher or lower (χ2 test, p < .05) between gender.

Table 4.5 shows that nearly 70% of the respondents were above healthy weight range (36%
overweight and 33.8% obese), while only 30.2% were within the healthy weight range.
Women were more likely to have a healthy weight (32%) than men (28.4%). While
overweight was more common among men (43.9%) than women (28.1%), women had a
significantly higher prevalence of obesity than men (39.9% versus 27.7%). The proportion
of people in the healthy weight category trended to decrease with age and significantly
increased with level of education, from 24.4% in those with less than 12 years of education
to 40.8% among those with tertiary education. On the other hand, the prevalence of obesity
generally increased with age and significantly decreased with level of education, from
41.2% in those with less than 12 years of education to 18.4% among those with tertiary
education.
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Table 4.5: BMI categories of survey respondents by sex, age, education level
Normal weight (%)

Overweight (%)

Obese (%)

Male*

28.4

43.9

27.7

Female*

32.0

28.1

39.9

Person

30.2

36.0

33.8

50-54

31.4

37.3

31.4

55-59

33.8

26.8

39.4

60-64

28.8

44.2

26.9

65-69

17.4

37.0

45.7

70-74

22.6

54.8

22.6

75 and over

39.0

27.1

33.9

Secondary school or less

24.4

34.4

41.2

Trade, Certificate, Diploma

30.3

35.4

34.3

University degree or higher*

40.8

40.8

18.4

Sex

Age group (years)

Education level

*statistically significantly higher or lower (χ2 test, p < .05)

4.2.3.3 Health conditions
Table 4.6 shows that more than one-third of the respondents reported that they had longterm health conditions such as arthritis (41%) and high blood pressure or hypertension
(37.7%). These conditions were more prevalent in women (42.1% arthritis and 43.4% high
blood pressure or hypertension) than among men (39.9% arthritis and 32% high blood
pressure or hypertension).

97

Table 4.6: Self-reported long-term health conditions by gender
Risk factor

Male (%)

Female (%)

Total (%)

(n = 153)

(n = 152)

(n = 310)

Arthritis

39.9

42.1

41.0

Asthma

5.9

11.8

8.9

Cancers

11.8

6.6

9.2

Chronic bronchitis or emphysema

4.6

7.2

5.9

Diabetes

8.5

9.9

9.2

Heart/coronary disease

21.6

17.8

19.7

High blood pressure/hypertension

32.0ˇ

43.4ˆ

37.7

Other serious circulatory condition

9.2

5.3

7.2

Others

13.7

21.7

17.7

ˆ ˇ statistically significantly higher or lower (χ2 test, p < .05) between gender

4.2.4

Intention to become more physically active

Table 4.7 indicates that more than one-third of the respondents had no intention to become
more physically active than they had been over the previous week. Men were more likely
to report no intention to become more active than women.
Nearly half of the respondents indicated that they intended to be more physically active in
the next month. Interestingly, more women reported that they intended to be more active
over the next month than men. In contrast, more men intended to become more active in
the next six months than women.
The prevalence of intention to be more physically active (combined intention in the next
month and in the next six months) significantly decreased with age, from 66.9% among
those aged 50 to 59 years to 54.4% among those aged 70 years and over.
Respondents who were married and living without children were more likely to intend to
become more active (combined intention in the next month and in the next six months)
than those who were single or unmarried status and living alone and those who were
married and living with children.
More respondents with high levels of education intended to be active than those with lower
levels of education. More employed people intended to be more active than those who
were unemployed or retired.
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More than one-third of the respondents who rated their health as good, very good or
excellent reported no intention to become more physically active, whereas more than half
of those who rated their health as fair or poor reported they intended to be more active in
the next month.
More respondents in the healthy weight range intended to be more physically active
(combined intention in the next month and the next six months) than were those with
unhealthy weights. More current smokers intended to be more active in the next month
than ex-smokers and non-smokers. Similarly, more current drinkers intended to be more
active in the next month than non-drinkers (Table 4.7).
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Table 4.7: Demographic characteristics and health indicators of intention to be more
physically active
Do not intend

Intend next month

Intend next 6 months

Men

42.2

39.6

18.2

Women

30.9

54.6

14.5

Persons

36.6

47.1

16.3

50 – 59 years

33.1

50.4

16.5

60 – 69

33.0

56.7

10.3

70 years and over

45.6

32.2

22.2

Single/separated/divorced/widowed

37.3

49.3

13.4

Couple living with no children

33.9

49.1

17.0

Couple living with children

40.0

41.4

18.6

Secondary school or less

35.4

48.5

16.2

Trade, Certificate, Diploma

38.8

48.0

13.3

University degree or higher

34.2

44.7

21.1

Employed

32.8

54.4

12.8

Unemployed

36.4

40.9

22.7

Retired or unable to work

38.2

43.3

18.5

Excellent/very good/good

36.9

46.6

16.5

Fair/poor

30.3

53.0

16.7

Normal

37.0

53.2

9.8

Overweight

40.2

37.8

21.6

Obese

32.4

51.4

16.2

Non-smoker

35.6

47.2

17.2

Ex-smoker

30.2

48.3

21.5

Current smoker

31.3

62.5

26.2

Non-drinker

52.9

35.7

11.4

Current drinker

30.5

51.5

18.0

Sex*

Age group*

Marital status and Living arrangements

Education level

Work status

Self-reported health status

Body mass index

Smoking status

Drinking status*

The values shown are percentage. *statistically significantly higher or lower (χ 2 test, p < .05)
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4.2.5

Potential predictive factors derived from exploratory principal
components analysis

4.2.5.1 Attitudes toward physical activity
The results of the principal components analysis (PCA) revealed five subscales of items
related to attitudes toward physical activity (Table 4.8). Factor 1 (provisionally named as
No need for physical activity) accounted for 19.3% of the matrix variance. Factor 2
(Physical activity is my habit) accounted for 13.5% of the variance. Factor 3 (Physical
activity is good for me) accounted for 9% of the variance. Factor 4 (Always active)
accounted for 7.3% of the variance. Factor 5 (Physical activity is hard work) accounted for
5.4% of the variance.
The item “Exercise doesn’t have to be done all at one time, 3-5 blocks of 10 min are okay”
was omitted from the Physical activity is good for me subscale because when this item was
omitted the scale’s inter-item reliability was increased. Table 4.9 illustrated that the
internal consistency (Cronbach’s alpha) of the subscales was acceptable (Drost 2011).
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Table 4.8: Exploratory factor analysis of the attitude to physical activity scales
Factor loading
Scale Items

Factor 1 Factor 2

No need for physical activity
I get all physical activity I need from being busy
during the day
Physical activity takes a lot of effort
After a hard day, I don’t need to do physical
activity, I need to relax
Right now, I’m better off spending my time
doing other things than physical activity
I’m not the physically active type

Factor 3

Factor 4

Factor 5

.79
.67
.66
.66
.57

Physical activity is my habit
Doing some kind of physical activity is a habit
for me
In the last 2 years, I’ve been involved in
Regular physical activity at one time or another
Currently, I exercise enough to keep healthy
Being physically active is important for me

.74
.68
.61
.59

Physical activity is good for me
Moderate exercise that increases my heart rate
slightly can improve my health
Increasing physical fitness is good for me
To improve my health, it is essential for me to
do vigorous exercise for at least 20 min each
day, 3 times a week
Half an hour of brisk walking on most days is
enough to improve my health
Meeting new people is good for me
Exercise doesn’t have to be done all at one
time, 3-5 blocks of 10 min are okay

.70
.68
.68

.56
.52
.35

Always active
I’ve always been good at sport/physical activity
I’ve always done some kind of physical activity
I’ve never been the type to sit still for too long

.77
.61
.60

Physical activity is hard work
Doing physical activity requires serious
commitment
Physical activity is hard work

.79
.53

Note: Factor loadings < .3 are suppressed. Loadings > .3 are acceptable (Child 1990).
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Table 4.9: Descriptive statistics and inter-item reliabilities of the attitude to physical activity
subscales
N

# of items

Mean (SD)

Cronbach’s alpha

No need for physical activity

286

5

11.59 (3.07)

0.74

Physical activity is my habit

289

4

12.88 (2.25)

0.67

Physical activity is good for me

303

5

16.27 (2.28)

0.64

Always physically active

296

3

9.11 (1.83)

0.62

Physical activity is hard work

294

2

5.15 (1.71)

0.65

Scale

4.2.5.2 Perceived importance of physical activity
PCA yielded three factors (Table 4.10). Factor 1 (provisionally named as Health reasons)
accounted for 31.6% of the variance. Factor 2 (Social reasons) accounted for 19.8% of the
variance. Factor 3 (Appearance reasons) accounted for 17.5% of the variance. The
Cronbach’s alpha coefficients (Table 4.11) were sufficient (Drost 2011).

Table 4.10: Exploratory factor analysis of the perceived importance of physical activity
scales
Scale Items

Factor 1

Factor loading
Factor 2

Factor 3

Health reasons
To help me improve my mental health

.83

To help me remain independent

.77

To make me feel good/enjoy myself

.76

To help manage stress/depression

.72

To prevent health problems

.67

Social reasons
To give me the opportunity to socialize with other
people
To spend time with others

.86

To give me a sense of accomplishment

.52

.85

Appearance reasons
To lose weight/manage my weight

.87

To improve my appearance

.84

Note: Factor loadings < .3 are suppressed. Loadings > .3 are acceptable (Child 1990)
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Table 4.11: Descriptive statistics and inter-item reliabilities of the perceived importance of
physical activity subscales
N

# of items

Mean (SD)

Cronbach’s alpha

Health reasons

298

5

16.67 (2.45)

0.84

Social reasons

302

3

9.33 (1.71)

0.73

Appearance reasons

300

2

6.63 (1.23)

0.73

Scale

4.2.5.3 Perceived barriers to physical activity
Based on the PCA, the 24 perceived barriers to physical activity items were classified into
six subscales (Table 4.12). Factor 1 (provisionally named as Health-related barriers)
accounted for 35.8% of the variance. Factor 2 (Social-shyness barriers) accounted for 8.5%
of the variance. Factor 3 (Dislike barriers) accounted for 6.1% of the variance. Factor 4
(Resources barriers) accounted for 5.8% of the variance. Factor 5 (Enjoyment barriers)
accounted for 5.1% of the variance. Factor 6 (Time barriers) accounted for 4.5% of the
variance. No items were omitted due to an item-scale correlation of less than .30. The
internal reliability of the subscales was good (Table 4.13).
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Table 4.12: Exploratory factor analysis of the perceived barriers to physical activity scales
Factor loading
Scale Items
Health related barriers
Painful joints
I have a disability
Poor health
Shortness of breath
Lack of energy
My age
Fear of falling
Social shyness barriers
I’m too shy/embarrassed
My weight
Lack of skill
Lack of access to childcare

Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor 6

.76
.69
.64
.64
.59
.50
.49
.75
.74
.65
.60

Dislike barriers
Dislikes going out in bad weather
Dislikes going out in the evenings
Safety and security concern
Dislikes going out alone

.84
.68
.62
.56

Resources barriers
Lack of money
Cost of equipment/membership
Facilities are too far away
Problems with transport
Enjoyment barriers
I did not enjoy doing physical
activity in childhood
I have unpleasant experiences of
doing physical activity in childhood
I do not enjoy physical activity

.80
.79
.75
.50
.83
.68
.51

Time barriers
Lack of time
Work demands
Note: Factor loadings < .3 are suppressed. Loadings > .3 are acceptable (Child 1990).
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.90
.89

Table 4.13: Descriptive statistics and inter-item reliabilities of the perceived barriers to
physical activity subscales
N

# of items

Mean (SD)

Cronbach’s alpha

Health related barriers

290

7

15.44 (5.46)

0.84

Social shyness related barriers

289

4

7.19 (2.45)

0.79

Dislike barriers

297

4

9.33 (3.52)

0.80

Money & Resources barriers

296

4

8.73 (3.26)

0.83

Enjoyment barriers

291

3

5.69 (2.04)

0.73

Time barriers

297

2

4.94 (2.21)

0.82

Scale

4.2.5.4 Social influences on participation (or not) in physical activity
PCA yielded two factors (Table 4.14). Factor 1 (provisionally named as Supported by
family or friend) accounted for 45.6% of the variance. Factor 2 (Inhibited by family or
friend) explained 20.6% of the variance. The Cronbach’s alpha coefficients were
acceptable (Table 4.15).

Table 4.14: Exploratory factor analysis of the social influences for physical activity items
Scale Items

Factor loading
Factor 1

Factor 2

Supported by family or friend
How often have family or friends invited you to do physical activity
with them
How often have family or friends done something to help you be
physically active
How often have family or friends done or offered to do physical activity
with you
How often have family or friends discussed physical activity with you

.88

How often have family or friends encouraged you to do physical activity

.80

.88
.87
.82

Inhibited by family or friend
How often have family or friends criticised you or made fun about you
doing physical activity
How often have family or friends complained about you doing physical
activity
How often have family or friends made it difficult for you to do physical
activity
Note: Factor loadings < .3 are suppressed. Loadings > .3 are acceptable (Child 1990).
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.78
.75
.70

Table 4.15: Descriptive statistics and inter-item reliabilities of the social influences for
physical activity participation subscales
N

# of items

Mean (SD)

Cronbach’s alpha

Supported by family or friend

300

5

12.33 (5.40)

0.90

Inhibited by family or friend

301

3

3.81 (1.43)

0.60

Scale

4.2.6

Time devoted to recreational activities

Table 4.16 summarises the frequency of respondents’ participation in recreational activities
in the last 12 months. Watching TV or listening to the radio was the most common
recreational activities that were performed by older people at least once a week, followed
by walking, doing housework, gardening or working around the house, reading books or
magazines, and visiting relatives or friends.
Men had a significantly higher prevalence of participation in outdoor or energetic
recreational activities at least once a week than women. For example, more men
participated in running, jogging, or cycling, and water activities (e.g. rowing, diving,
canoeing, boating, sailing). On the other hand, more women reported taking part in
exercise class activities (attending gym, fitness or weight classes, exercise class, and yoga,
Tai-chi or qigong class) at least once a week than men.
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Table 4.16: Frequency of participation in recreational activities by gender
Less than once a week
Male
Female
n
%
n
%

Once a week or more
Male
Female
n
%
n
%

129

84.3

122

82.4

24

15.7

26

17.6

Window shopping
Working on hobbies
Going singing/dancing
Going to concerts/plays/ballet

135
105
140
147

88.2ˆ
70.5
92.1
98.7

114
94
139
147

77.6ˇ
63.5
93.9
98.7

18
44
12
2

11.8ˇ
29.5
7.9
1.3

33
54
9
2

22.4ˆ
36.5
6.1
1.3

Going for drives/picnic
Reading books/magazines
Visiting relatives/friends
Going to the cinema/nightclub
Home-based exercises
Energetic activities
Running/jogging/cycling

124
27
71
143
94

81.6
18.1ˆ
46.7ˆ
94.1
62.3

109
9
38
136
86

73.6
6.0ˇ
25.5ˇ
91.9
57.7

28
122
81
9
57

18.4
81.9ˇ
53.3ˇ
5.9
37.7

39
141
111
12
63

26.4
94.0ˆ
74.5ˆ
8.1
42.3

116

75.8ˇ

138

92.0ˆ

37

24.2ˆ

12

8.0ˇ

Going for nature walks/bush
walks/hiking/camping

144

94.7

141

95.3

8

5.3

7

4.7

Racquet sport (e.g. tennis)
Physical activity or play in a
park or on a beach

139
91

92.1
60.7

144
101

96.0
69.2

12
59

7.9
39.3

6
45

4.0
30.8

Team sports (e.g. football)
Swimming or surfing

144
113

96.0
74.3

146
120

98.6
80.5

6
39

4.0
25.7

2
29

1.4
19.5

29

18.8

31

20.4

125

81.2

121

79.6

27
36
114

17.8
23.5ˆ
74.5

24
4
107

16.1
2.6ˇ
70.9

125
117
39

82.2
76.5ˇ
25.5

125
147
44

83.9
97.4ˆ
29.1

135

90.0ˆ

104

69.3ˇ

15

10.0ˇ

46

30.7ˆ

146

97.3ˆ

118

80.3ˇ

4

2.7ˇ

29

19.7ˆ

123

82.0

121

81.8

27

18.0

27

18.2

117

77.0

111

74.5

35

23.0

38

25.5

Attending club or group
136
89.5
125
83.9
16
meeting
Going to the senior centre
148
96.7
139
92.7
5
Note: Activity categories based on principal component analysis (PCA).

10.5

24

16.1

3.3

11

7.3

Activity
Light activities
Playing indoor games

Household chores
Gardening, working around
the house
Walking
Doing housework
Shopping (not for groceries)
Exercise classes
Attending gym, fitness, or
weight classes
Exercise class (e.g. aerobics)
Social activities
Participating in volunteer
work
Church or religious activities

ˆ ˇ statistically significantly higher or lower (χ2 test, p < .05)
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Table 4.16: (Continued)
Activity
Outdoor activities
Fishing
Golf
Water activities (e.g. rowing)
Unclassified activities
Lawn bowls

Less than once a week
Male
Female
n
%
n
%

Once a week or more
Male
Female
n
%
n
%

148
138

96.7
91.4

144
141

97.3
94.6

5
13

3.3
8.6

4
8

2.7
5.4

142

94.0

150

99.3

9

6.0ˆ

1

0.7ˇ

138

90.8

144

96.0

14

9.2

6

4.0

3.9ˇ
99.4

15
146

10.0ˆ
98.6

28.3

55

37.2

59.9

88

59.5

39.5

59

40.1

Yoga, Tai-chi or qigong
146
96.1
135
90.0
6
Watching television or
1
0.6
2
1.4
153
listening to the radio
Looking after pets or walking
109
71.7
93
62.8
43
the dog
Spending time with your
61
40.1
60
40.5
91
children
Doing nothing in particular
92
60.5
88
59.9
60
Note: Activity categories based on principal component analysis (PCA).
ˆ ˇ statistically significantly higher or lower (χ2 test, p < .05)

4.2.7

Use of recreational facilities

Table 4.17 summarises the respondents’ use of recreational facilities by gender. The most
common recreational facilities that were used by both genders in the previous week were
public recreation areas (e.g. national park, beach), member clubs, and public parks Men
reported significantly higher uses of ovals or sporting fields and outdoor recreation
facilities than did women while women made significantly greater use of indoor recreation
facilities than men.
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Table 4.17: Use of recreational facilities by gender
Recreational facility

Longer than the last week

In the last week

Male

Male

Female

Female

n

%

n

%

n

%

n

%

Public swimming pool

132

86.3

133

89.3

21

13.7

16

10.7

Oval or sporting field

140

91.5

143

97.9

13

8.5ˆ

3

2.1ˇ

Indoor recreation facility (e.g.
gym, indoor sports, yoga centre)

134

87.0ˆ

108

72.5ˇ

20

13.0ˇ

41

27.5ˆ

Outdoor recreation facility (e.g.
golf course, tennis court)

125

81.7ˇ

136

91.9ˆ

28

18.3ˆ

12

8.1ˇ

Public park

117

76.5

115

78.8

36

23.5

31

21.2

Public recreation area (e.g.
national park, beach)

105

69.5

104

70.3

46

30.5

44

29.7

Bike path

114

74.5

120

82.2

39

25.5

26

17.8

Senior centre

151

98.1

137

93.2

3

1.9ˇ

10

6.8ˆ

Member club

107

70.4

104

68.9

45

29.6

47

31.1

2

ˆ ˇ statistically significantly higher or lower (χ test, p < .05)

4.2.8

Intended recreational activities

In the survey, participants were asked an open-ended question “What are the three
recreational activities which you would like to try in the next few months?” Of 310
respondents, 178 persons (57.4%) answered the question. Of these participants, 51.7% (n =
92) indicated that the recreational activities they would like to do in the near future were a
kind of light or gentle physical activity, for example, gentle exercise, relaxation class,
meditation, dancing, stretching exercise, as well as Tai Chi and Yoga. It is worth noting
that 87 people from the survey agreed to take part in the subsequent intervention study
(Study2).
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4.2.9

Types of recreational activity derived from exploratory principal
components analysis

Principal components analysis (PCA) with varimax rotation revealed seven factors (Table
4.18). Factor 1 (provisionally named as Light activity) accounted for 14% of the variance.
Factor 2 (Energetic activity) accounted for 8.6% of the variance. Factor 3 (Household
chores) accounted for 6.4% of the variance. Factor 4 (Exercise class activity) accounted for
5.7% of the variance. Factor 5 (Social activity) accounted for 5.7% of the variance, and
Factor 6 (Outdoor activity) accounted for 4.8% of the variance. The internal consistency of
the subscales was acceptable (Table 4.19).
The items “yoga, Tai-chi or qigong”, “watching television or listening the radio”,
“spending time with your children”, and “doing nothing in particular” were omitted due to
their lack of correlation with the other items; the factor loadings of these items were less
than .30.
The item “looking after pets or walking the dog” was omitted from the energetic activity
subscale because when this item was omitted from the analysis the inter-item reliability
was increased. Similarly, the item “lawn bowls” was omitted from the outdoor activity
subscale.
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Table 4.18: Exploratory factor analysis of the time use for recreational activity
Factor loading
Scale Items
Light activities
Playing indoor games
Window shopping
Working on hobbies
Going singing/dancing
Going to concerts/plays/ballet
Going for drives/picnic

Factor 1 Factor 2

Factor 4

Factor 5 Factor 6

.62
.55
.54
.51
.47
.44

Reading books/magazines

.41

Visiting relatives/friends

.38

Going to the cinema/nightclub
Home-based exercises

.38
.32

Energetic activities
Running/jogging/cycling
Going for nature walks/bush
walks/hiking/camping
Racquet sport
Physical activity or play in a park
or on a beach
Team sports
Swimming or surfing
Household chores
Gardening/working around
the house
Walking
Doing housework
Shopping

Factor 3

.71
.61
.54
.53
.49
.40
.68
.67
.40
.38

Exercise classes
Attending gym/fitness/weight
.82
classes
Exercise class
.80
Social activities
Participating in volunteer work
Church or religious activities
Attending club/group meeting
Going to the senior centre
Outdoor activities
Fishing
Golf
Water activities
Note. Factor loadings < .3 are suppressed. Loadings > .3 are acceptable (Child 1990)
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.78
.69
.63
.36
.80
.61
.60

Table 4.19: Descriptive statistics and internal reliabilities of the recreational activity
subscales
N

# of items

Mean (SD)

Cronbach’s alpha

Light activities

282

10

19.48 (3.29)

0.68

Energetic activities

286

6

9.14 (2.28)

0.64

Household chore activities

298

4

10.55 (2.02)

0.60

Exercise class activities

295

2

2.70 (1.29)

0.72

Social activities

297

4

5.88 (1.85)

0.55

Outdoor activities

296

3

3.69 (1.11)

0.55

Scale

4.2.10 Levels of physical activity in the previous week
The current national physical activity guidelines for Australians recommend that all adults
should do at least 30 minutes of moderate-intensity exercise on most, preferably all, days
of the week (Sims et al. 2009). From descriptions of physical activity type and time, it was
determined whether in the past week respondents had achieved a sufficient level of
physical activity, according to these guidelines. The definition of sufficient physical
activity used in this study is defined as 150 minutes total of walking, moderate or vigorous
physical activity with vigorous activity weighted by a factor of two, over at least five
separate sessions a week (Armstrong et al. 2000). Insufficient physical activity is defined
as the level below the sufficient level of physical activity that substantial health benefits
can be obtained; and inactivity or sedentariness generally refers to no participation in
physical activity (Armstrong et al. 2000).
The results for the definition of sufficient physical activity were examined to determine the
prevalence of sedentary, insufficient and sufficient level of physical activity. Table 4.20
presents the demographic and health indicators for sedentary, insufficient and sufficient
levels of physical activity.
Table 4.20 illustrates that more than three-quarters of the respondents had undertaken
sufficient physical activity. Men were more likely to report a sufficient level of physical
activity than were women. The prevalence of sufficient physical activity significantly
decreased with advanced age. Respondents who were married and living with children had
a significantly higher prevalence of sufficient activity than those who were single,
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unmarried or living alone. The proportion of people who were sufficiently active tended to
increase with higher level of education.
While sufficient physical activity was more common among retirees than people who were
unemployed, respondents who were in employment had significantly higher prevalence of
sufficient physical activity than those who were unemployed.
Australian born respondents were more likely to have sufficiently active lifestyles than
those who were born outside Australia whilst sufficient activity was generally found more
in respondents who lived in rural areas than those living in urban area.
Respondents, who reported their health status was good, very good or excellent, had a
significantly higher prevalence of sufficient activity than those who reported fair or poor
health. Respondents with healthy weight were more likely to be sufficiently active than
those who were overweight or obese.
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Table 4.20: Demographic characteristics and health indicators of levels of physical activity
Sedentary

Insufficient

Sufficient

Total

Variable

n

%

n

%

n

%

n

%

Gender*

3

1.0

63

20.5

242

78.5

308

100.0

Male

0

0

25

16.1ˇ

130

83.9

155

3

2.0

38

24.8ˆ

112

73.2

153

Age group

3

1.0

63

20.3

244

78.7

310

50 to 59 years

2

1.6

12

9.9ˇ

108

88.5ˆ

122

60 to 69 years

0

0

22

22.4

76

77.6

98

70 years and over

1

1.1

29

32.2ˆ

60

66.7ˇ

90

Marital status and living
arrangements*

3

1.0

61

20.1

240

78.9

304

Single/separated/divorced/widowed

0

0

20

29.0ˆ

49

71.0ˇ

69

Couple living with no children

1

0.6

33

20.0

131

79.4

165

Couple living with children

2

2.9

8

11.4ˇ

60

85.7ˆ

70

Education level

3

1.0

62

20.3

241

78.7

306

Secondary school or less

1

0.8

35

26.7

95

72.5

131

Trade, Certificate, Diploma

1

1.0

17

17.2

81

81.8

99

University degree or higher

1

1.3

10

13.2

65

85.5

76

Work status*

3

1.0

61

20.0

241

79.0

305

Employed

1

0.8

15

11.9ˇ

110

87.3ˆ
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Unemployed

0

0

9

40.9ˆ

13

59.1ˇ

22

Retired/unable to work

2

1.2

37

23.6

118

75.2
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Country of birth

3

1.0

62

20.3

240

78.7

305

Australia

2

0.9

41

18.5

179

80.6

222

Other countries

1

1.2

21

25.3

61

73.5

83

Living area

3

1.0

62

20.3

241

78.7

306

Wollongong suburb

1

1.6

16

25.0

47

73.4

64

Other suburbs

2

0.8

46

19.0

194

80.2

242

Self-reported health status*

3

1.0

60

19.8

240

79.2

303

Excellent/very good/good

3

1.3

39

16.5ˇ

195

82.2ˆ

237

Fair/poor

0

0

21

31.8ˆ

45

68.2ˇ

66

Body mass index

3

1.0

63

20.3

244

78.7

310

Normal

2

2.2

16

17.2

75

80.6

93

Overweight

1

0.9

22

19.8

88

79.3

111

Obese

0

0

25

23.6

81

76.4

106

Female
#

2

* ˆ ˇ statistically significantly higher or lower (χ test, p < .05)
#

ˆ ˇ statistically significantly higher or lower (χ2 test, p ≤ .001)
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100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

4.2.11 Types of physical activity in the previous week
This section presents physical activity behaviours related to the types and levels of
physical activity undertaken in the previous week. Based on the current physical activity
recommendations from the American College of Sports Medicine and the American Heart
Association (Nelson et al. 2007), physical activity behaviours were classified into six types
of activity which included vigorous physical activity, moderate physical activity, walking,
muscle-strengthening activity, flexibility activity and sitting.

4.2.11.1 Vigorous physical activity
Overall, 67.8% of the respondents had participated in vigorous activity at least once in the
previous week while less than half of them reported sufficient participation in vigorous
physical activity. Women were more likely to undertake sufficient vigorous physical
activity than men. However, nearly one-third of the respondents reported no participation
in vigorous activity in the previous week (Table 4.21).

Table 4.21: Sedentary, insufficient and sufficient activity on vigorous physical activity in the
previous week by gender
Sufficient vigorous activity in the past
week

Male (%)

Female (%)

Total (%)

(at least 20 min/day, 3 days/wk)

(n = 152)

(n = 149)

(n = 301)

Sedentary

30.9

33.6

32.2

Insufficient

28.9

20.1

24.6

Sufficient

40.1

46.3

43.2
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4.2.11.2 Moderate physical activity
Overall, more than 80% of the respondents had undertaken moderate physical activity at
least once a week whilst only 16.9% had done adequate level of moderate activity. More
men than women had performed sufficient moderate activity (Table 4.22).

Table 4.22: Sedentary, insufficient and sufficient activity on moderate physical activity in
the previous week by gender
Sufficient moderate activity in the past week

Male (%)

Female (%)

Total (%)

(at least 30min/day, 5 days/wk)

(n = 148)

(n = 147)

(n = 295)

Sedentary

11.5ˇ

21.1ˆ

16.3

Insufficient

66.2

67.3

66.8

22.3ˆ

11.6ˇ

16.9

Sufficient
2

ˆ ˇ statistically significantly higher or lower (χ test, p = .01) between gender

4.2.11.3 Walking
More than 95% of the respondents reported that they had participated in walking in the
previous week (Table 4.23). However, less than half of them had achieved a sufficient
level of walking. More men had undertaken an adequate level of walking than women.

Table 4.23: Sedentary, insufficient and sufficient activity on walking in the previous week
by gender
Sufficient walking in the past week

Male (%)

Female (%)

Total (%)

(at least 30min/day, 5 days/wk)

(n = 140)

(n = 152)

(n = 292)

Sedentary

4.3

2.6

3.4

Insufficient

50.0

55.3

52.7

Sufficient

45.7

42.1

43.8
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4.2.11.4 Vigorous and moderate physical activity
When considering all activities that included vigorous and moderate activity, it can be seen
that only half of respondents had achieved sufficient levels of activity (Table 4.24).

Table 4.24: Sedentary, insufficient and sufficient activity on vigorous and moderate physical
activity in the previous week by gender
Sufficient vigorous and moderate activity

Male (%)

Female (%)

Total (%)

in the past week

(n = 152)

(n = 150)

(n = 302)

Sedentary

4.6ˇ

17.4ˆ

10.9

Insufficient

42.1ˆ

29.3ˇ

35.8

53.3

53.3

53.3

Sufficient
2

ˆ ˇ statistically significantly higher or lower (χ test, p = .001) between gender

4.2.11.5 Vigorous and moderate physical activity and walking
Overall, 78.5% of the respondents had achieved a healthy level of physical activity (Table
4.25). Men had significantly higher proportion of sufficient physical activity than women.

Table 4.25: Sedentary, insufficient and sufficient activity on vigorous and moderate physical
activity and walking in the previous week by gender
Sufficient vigorous and moderate activity and

Male (%)

Female (%)

Total (%)

walking in the past week

(n = 155)

(n = 153)

(n = 308)

Sedentary

0

2.0

1.0

Insufficient

16.1ˇ

24.8ˆ

20.5

83.9ˆ

73.2ˇ

78.5

Sufficient
2

ˆ ˇ statistically significantly higher or lower (χ test, p < .05) between gender
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4.2.11.6 Muscle-strengthening activity
More than half of the respondents indicated that they did not participate in any musclestrengthening activity. Men were less likely than women to participate in muscle
strengthening activity (Table 4.26).

Table 4.26: Reported time spent on strengthening activity in the previous week by gender
Male (%)

Female (%)

Total (%)

Strengthening activity day per week

(n = 150)

(n = 149)

(n = 299)

Never

62.0ˆ

49.7ˇ

55.9

Less than 2 days

16.0

26.2

21.1

2 days or more

22.0

24.2

23.1

Strengthening activity time per day

(n = 149)

(n = 145)

(n = 294)

None

63.1ˆ

51.0ˇ

57.1

Less than 20 min

12.8ˇ

26.2ˆ

19.4

24.2

22.8

23.5

20 min or more
2

ˆ ˇ statistically significantly higher or lower (χ test, p < .05) between gender

4.2.11.7 Flexibility activity
Nearly half of the respondents reported no participation in flexibility activity (Table 4.27).
Fewer men undertook flexibility activity than women.

Table 4.27: Reported time spent on flexibility activity in the previous week by gender
Male (%)

Female (%)

Total (%)

Flexibility activity day per week

(n = 152)

(n = 147)

(n = 299)

Never

55.9ˆ

38.1ˇ

47.2

Less than 2 days

15.8ˇ

30.6ˆ

23.1

2 days or more

28.3

31.3

29.8

Flexibility activity time per day

(n = 149)

(n = 145)

(n = 294)

None

56.3ˆ

36.1ˇ

46.3

Less than 20 min

28.5ˇ

43.5ˆ

35.9

20 min or more

15.2

20.4

17.8

ˆ ˇ statistically significantly higher or lower (χ2 test, p < .005) between gender
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4.2.11.8 Sitting
Nearly two-thirds of the respondents reported that they spent more than three hours a day
in sitting activities such as watching TV, reading, painting, and computer work. These
sedentary activities were more common among women than men (Table 4.28).

Table 4.28: Reported time spent per day on sitting in the previous week by gender
Sitting time per day

Male (%)

Female (%)

Total (%)

(n = 151)

(n = 147)

(n = 298)

3 hours or less

39.1

32.7

35.9

More than 3 hours

60.9

67.3

64.1

4.2.12 Types of physical activity derived from exploratory factor analysis
Principal components analysis (PCA) with varimax rotation revealed five factors (Table
4.29). Factor 1 (provisionally named as Flexibility-strengthening activity) accounted for
30.1% of the variance. Factor 2 (Vigorous physical activity) accounted for 16.9% of the
variance. Factor 3 (Moderate physical activity) accounted for 11.1% of the variance. Factor
4 (Walking) accounted for 8.6% of the variance, and Factor 5 (Sitting) accounted for 7.3%
of the variance. The internal consistencies of the subscales (Cronbach’s alpha) were good
(Table 4.30).
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Table 4.29: Exploratory factor analysis of the types of physical activity
Factor loading
Scale Items

Factor 1

Flexibility- Strengthening Activity
During the last 7 days, on how many days,
did you perform flexibility or stretching
activities for at least 10 min at a time?

Factor 2

Factor 3

Factor 4

Factor 5

.85

How much total time did you usually spend
performing flexibility or stretching activities
on one of those days?

.83

During the last 7 days, on how many days,
did you do muscular strengthening activities
for at least 10 min at a time?

.82

How much total time did you usually spend
doing muscular strengthening activities on
one of those days?

.81

Vigorous PA
How much total time did you spend over the
last 7 days doing vigorous physical activity?

.89

How much total time did you usually spend
doing vigorous physical activity on one of
those days?
During the last 7 days, on how many days,
did you do vigorous physical activity for at
least 10 min at a time?

.84

.83

Moderate PA
How much total time did you usually spend
doing moderate physical activity on one of
those days?
How much total time did you spend over the
last 7 days doing moderate physical activity?

.80

.79

During the last 7 days, on how many days,
did you do moderate physical activity for at
least 10 min at a time?

.74

Walking
During the last 7 days, on how many days,
did you walk for at least 10 min at a time?

.85

How much total time did you usually spend
walking on one of those days?

.82

How much total time did you spend walking
over the last 7 days?

.69

Sitting
How much total time did you spend sitting
over the last 7 days?

.95

Note. Factor loadings < .3 are suppressed. Loadings > .3 are acceptable (Child 1990)
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Table 4.30: Descriptive statistics and internal reliabilities of the physical activity behaviour
subscales
N

# of items

Mean (SD)

Cronbach’s alpha

Flexibility & Strengthening Activity

304

4

7.68 (3.79)

.86

Vigorous physical activity

305

3

8.39 (3.37)

.89

Moderate physical activity

296

3

9.36 (2.55)

.75

Walking

303

3

10.35 (2.15)

.72

Scale

Abbreviation: physical activity, physical activity

As mentioned in the previous sections, in this study there were two classes of behaviours
of interest: recreational activities undertaken in the previous 12 months (section 4.2.9) and
physical activity in the previous week (section 4.2.12). To determine which factors
predicted each of these behavioural categories, data were analysed by utilising multiple
regression analysis with the stepwise method provided in SPSS program version 17.
There were six types of recreational activity and five types of physical activity behaviour
(main dependent variables), and up to 51 possible predictive variables to be run in these
analyses. The six types of recreational activity included light activity, energetic activity,
household chore activity, exercise class activity, socialised activity, and outdoor activity.
The five categories of activity intensity consisted of vigorous activity, moderate activity,
walking, flexibility-strengthening activity, and sitting. The 51 predictive variables were
categorised into eight groups, including intention to be more physically active (2
variables), attitudes to physical activity (5 variables), perceived importance of physical
activity (3 variables), perceived barriers to physical activity (6 variables), social influences
(2 variables), demographic characteristics (7 variables), health-related factors (17
variables), and use of recreational facilities (9 variables).

4.2.13 Factors predicting recreational non-physical activities
In this section, predictive factors of recreational non-physical activities are described.
Results of the stepwise multiple regression models in predicting the frequency of
recreational activities are presented in Tables 4.31 to 4.36.
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4.2.13.1 Predictors of light activities
The overall model accounted for 38% of the light activities variance among older people
(Table 4.31, R2 = .38). The positive predictors included gender, three variables of
recreation facility use (public recreation area, senior centre and public park), long-term
health conditions (hypertension/high blood pressure), social reasons, and physical activity
is hard work. Two long-term health conditions (arthritis and any other serious circulatory
conditions) negatively predicted light activities. Gender and use of recreation facility
factors (public recreation area and senior centre) were the three strongest predictors of
light activity behaviour in older adults.

Table 4.31: Predictors of light activities
Mode
l

R2
Change

Standardised

Gender

.084

Public recreation area

Variables

R2

T-value

P-value

.23

4.19

<.001

.069

.16

2.34

.02

Senior centre

.058

.27

4.86

<.001

Arthritis

.054

-.25

-4.63

<.001

High blood pressure/hypertension

.035

.23

4.24

<.001

Public park

.028

.21

3.19

.002

Social reasons

.022

.16

2.96

.003

Any other serious circulatory
conditions

.019

-.13

-2.54

.01

physical activity is hard work

.013

.11

2.13

.03

9

Beta

.38

4.2.13.2 Predictors of energetic activities
Fifteen significant predictors were included in the model, which accounted for 56% of the
total variance explaining energetic activities among older people (Table 4.32, R2 = .56).
The two strongest positive predictors of energetic activities were use of oval or sporting
field (which accounted for 20.6% of the variance) and education level (11.3% of the
variance). The strongest negative predictor was no need physical activity that accounted for
4.5% of variance. The remaining variables in the model explained only a small amount of
the variance (1-4%) of energetic activities.
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Table 4.32: Predictors of energetic activities
Model

R2
Change

Standardised

Oval/sporting field

.206

Educational qualification

Variables

R2

T-value

P-value

.21

3.33

<.001

.113

.14

2.83

.005

No need physical activity

.045

-.21

-4.10

<.001

Public park

.033

.17

3.23

.001

Family & friends support

.023

.14

2.83

.005

High blood pressure/hypertension

.021

-.14

-2.89

.004

Gender

.014

-.26

-4.86

<.001

Time barriers

.017

.18

3.84

<.001

Indoor recreation facility

.016

.19

3.69

<.001

How many times per week you
drink alcohol

.015

-.13

-2.64

.009

Money & resources barriers

.014

-.13

-2.76

.006

Marital status & living
arrangements

.011

-.12

-2.44

.01

Long-term health condition
(cancer)

.009

-.12

-2.54

.01

BMI

.008

-.12

-2.43

.02

General health status

.008

-.10

-2.02

.04

15

Beta

.56

4.2.13.3 Predictors of household chore activities
Thirteen predictors significantly predicted household chore activities and explained 39% of
the total variance (Table 4.33, R2 = .39). The strongest positive predictor was the use of
public recreation area factor that accounted for 9% of the variance, followed by Intention
to be more physically active in the near future, physical activity is my habit, age, use of
swimming pool, female gender, and being marriage. The negative predictors included use
of senior centre, outdoor and indoor recreational facilities, no need physical activity
(negative attitude to physical activity), and long-term condition (Arthritis).
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Table 4.33: Predictors of household chore activities
Model

R2
Change

Standardised

Public recreation area

.088

How you feel about the amount of
physical activity you intend to do in
the near future

Variables

R2

T-value

P-value

.27

4.36

<.001

.052

.23

4.29

<.001

Senior centre

.044

-.24

-4.15

<.001

Outdoor recreation facility

.035

-.18

-3.17

.002

No need physical activity

.027

-.19

-3.07

.002

Indoor recreation facility

.026

-.23

-3.86

<.001

physical activity is my habit

.027

.18

3.33

.001

High blood pressure/hypertension

.017

.13

2.27

.02

Age

.014

.22

3.43

.001

Arthritis

.021

-.16

-2.90

.004

Public swimming pool

.014

.16

2.57

.01

Gender

.014

.14

2.51

.01

Marital status & living
arrangements

.015

.13

2.32

.02

13

Beta

.39

4.2.13.4 Predictors of exercise class activities
Use of indoor recreation facility factor was the strongest positive predictor of exercise
class activities (accounted for 38.6% of the variance) among ten variables which
explaining 58 percent of the variance for exercise class activities, whereas family and
friend support, and time barriers appeared to be negative predictors. (Table 4.34).
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Table 4.34: Predictors of exercise class activities
Model

R2
Change

Standardised

Indoor recreation facility

.386

Money & resources barriers

Variables

R2

T-value

P-value

.53

10.50

<.001

.062

.19

4.11

<.001

Family & friends support

.039

-.20

-4.38

<.001

How many times per week you
drink alcohol

.036

.22

4.83

<.001

High blood pressure/hypertension

.015

.12

2.79

.006

physical activity is hard work

.011

.13

2.66

.008

Time barriers

.008

-.13

-2.86

.005

Gender

.011

.14

2.84

.005

Living area

.009

.11

2.52

.01

Educational qualification

.007

.09

1.98

.04

10

Beta

.58

4.2.13.5 Predictors of social activities
There were 11 predictors that significantly predicted social activities and explained 29% of
the total variance (Table 4.35, R2 = .29). The positive predictors of social activities
included age, use of senior centre, public swimming pool and member club, and intention
to be more physically active in the near future. The negative predictors included number of
glasses of alcohol drinking per week, dislike barriers, long-term conditions (chronic
bronchitis/emphysema), money and resources barriers, and family or friend support. Age
was the strongest predictor of social activities in older people, which accounted for 14% of
the variance.
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Table 4.35: Predictors of social activities
Model

R2
Change

Standardised

Age

.140

Senior centre

Variables

R2

T-value

P-value

.33

5.25

<.001

.040

.18

3.08

.002

How you feel about the amount of
physical activity you intend to do in
the near future

.031

.15

2.64

.009

Number glasses of alcohol drinking
per week
Public swimming pool

.021

-.14

-2.54

.01

.018

.19

3.26

.001

Dislike barriers

.018

-.14

-2.60

.01

Born country

.019

.13

2.38

.02

Member club

.018

.15

2.74

.007

Chronic bronchitis/emphysema

.014

-.13

-2.35

.02

Money & resources barriers

.014

-.14

-2.47

.01

Family or friend support

.015

-.13

-2.22

.03

11

Beta

.29

4.2.13.6 Predictors of outdoor activities
The overall model accounted for 23% of the total variance explaining outdoor activities
among older people (Table 4.36, R2 = .23). The use of outdoor recreation facility factor
was the strongest predictor of outdoor activities in older adults (accounted for 13.6% of the
variance), followed by the number of glasses of alcohol drunk per week, use of bike path,
and being an ex-smoker.

Table 4.36: Predictors of outdoor activities
Model

R2
Change

Standardised

Outdoor recreation facility

.136

Number glasses of alcohol
drinking per week

Variables

R2

T-value

P-value

.31

5.15

<.001

.051

.17

2.76

.006

Bike path

.022

.15

2.48

.01

Ex-smoker

.015

.13

2.12

.03

4

Beta

.23
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4.2.14 Predictors of physical activity intensity
This section describes the predictors of the degrees of physical activity intensity. The five
categories of physical activity intensity consisted of vigorous activity, moderate activity,
walking, flexibility-strengthening activity, and sitting. Results of the stepwise multiple
regression models in predicting physical activity behaviours are presented in Table 4.37 –
Table 4.41.

4.2.14.1 Predictors of vigorous physical activity
Six significant predictors were included in the final model (Table 4.37), which accounted
for 30% of the total variance explaining vigorous activity among older people (R2 = .30).
The positive predictors of vigorous activity included physical activity is my habit and
always physically active (positive attitudes to physical activity), and weight and
appearance reasons (perceived importance of physical activity). The negative predictors
included older age, no need for physical activity (negative attitudes to physical activity),
and health reasons (perceived importance of physical activity). Physical activity is my
habit was the strongest predictor (which accounted for 11.5% of the variance), followed by
age (8% of the variance). The remaining predictors explained only a small amount of the
variance of vigorous physical activity.

Table 4.37: Predictors of vigorous physical activity
Model

R2
Change

Standardised

Physical activity is my habit

.115

Age

Variables

R2

T-value

P-value

.32

5.96

<.001

.079

-.21

-3.68

<.001

Weight & Appearance reasons

.037

.18

3.31

.001

Always physically active

.038

.20

3.69

<.001

No need for physical activity

.015

-.14

-2.50

.01

Health reasons

.013

-.12

-2.12

.04

6

Beta

.30
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4.2.14.2 Predictors of moderate physical activity
A total of five predictors significantly and uniquely predicted moderate activity in older
adults were included in the final model which accounted for 11% of the total variance
(Table 4.38, R2 = .11). The positive predictors of moderate physical activity consisted of
physical activity is my habit, ex-smoker, long-term health conditions (asthma), and socialshyness related barriers. Support from family or friend was the negative predictor of
moderate physical activity. Physical activity is my habit and supported by family or friend
were the two strongest predictors of moderate physical activity. The other predictors
accounted for only one to two percent of the total variance for moderate physical activity.

Table 4.38: Predictors of moderate physical activity
Model

R2
Change

Standardised

Physical activity is my habit

.030

Family or friend support

Variables

R2

T-value

Pvalue

.24

3.84

<.001

.026

-.15

-2.43

.02

Ex-smoker

.022

.13

2.20

.03

Long-term health condition
(Asthma)

.015

.14

2.26

.02

Social shyness related barriers

.017

.13

2.13

.03

5

Beta

.11
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4.2.14.3 Predictors of walking
There were eight predictors that significantly predicted walking and explained 20% of the
total variance (Table 4.39, R2 = .20). The negative predictors of walking in older people
included physical activity is hard work (negative attitudes to physical activity), education
level, and social reasons (perceived importance of physical activity to health).The positive
predictors included strength of intention to be more physically active in the next few
months, higher intention to be more physically active in the near future, general health
status, long-term health condition (diabetes), and always being physically active (positive
attitudes to physical activity). Physical activity is hard work, strength of intention to be
more active and education level were the three strongest predictors of walking.

Table 4.39: Predictors of walking
Model

Variables

8

R2

R2
Change

Standardised

T-value

P-value

Beta

.20
Physical activity is hard work

.037

-.16

-2.68

.008

How strong is your intention to be
more active in the next few months

.033

.15

2.45

.01

Educational qualification

.033

-.23

-3.80

<.001

How you feel about the amount of
physical activity you intend to do in
the near future

.023

.20

3.42

.001

General health status

.022

.19

3.07

.002

Long-term health condition
(Diabetes)
Always physically active
Social reasons

.018

.15

2.49

.01

.021
.014

.18
-.13

2.90
-2.07

.004
.04
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4.2.14.4 Predictors of flexibility-strengthening activity
Seven significant predictors accounted for 25% of the total variance explaining flexibilitystrengthening activity among older people (Table 4.40, R2 = .25). The positive predictors
of flexibility-strengthening activity included use of indoor recreation facility, money and
resources barriers, physical activity is my habit (positive attitudes to physical activity),
long-term health condition (chronic bronchitis or emphysema), and social-shyness related
barriers. The negative predictors were no need for physical activity (negative attitudes to
physical activity) and low intention to be more physically active in the next few months.
The use of indoor recreation facility was the strongest predictors (accounted for 12.5% of
the variance) for flexibility-strengthening activity.

Table 4.40: Predictors of flexibility and muscle strengthening activity
Model

R2
Change

Standardised

Indoor recreation facility

.125

Money & Resources barriers

Variables

R2

T-value

P-value

.28

4.64

<.001

.032

.21

3.74

<.001

Physical activity is my habit

.035

.28

4.47

<.001

No need physical activity

.014

-.18

-3.01

.003

How strong is your intention to
be more active in the next few
months

.019

-.16

-2.54

.01

Long-term health condition
(Chronic bronchitis or
emphysema)

.014

.12

2.12

.03

Social shyness related barriers

.012

.11

1.99

.04

7

Beta

.25
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4.2.14.5 Predictors of sitting
The overall model accounted for 16% of the total variance explaining sitting among older
people (Table 4.41, R2 = .16). The negative predictors of sitting included country of birth
(being born in Australia), ex-smoker, and no intention to be more physically active in the
near future. The positive predictors included long-term health condition (heart or coronary
disease), family or friend support, use of oval or sporting field, and no enjoyment barriers.
The country of birth factor was the strongest predictor of sitting among older adults.

Table 4.41: Predictors of sitting
Model

R2
Change

Standardised

Born country

.045

Long-term health condition
(Heart/coronary disease)

Variables

R2

T-value

P-value

-.12

-1.89

.06

.025

.21

3.45

.001

Family or friend support

.026

.13

2.05

.04

Ex-smoker

.020

-.16

-2.61

.01

Oval/sporting field

.014

.16

2.46

.01

No enjoyment barriers

.017

.14

2.35

.02

How you feel about the amount of
physical activity you intend to do
in the near future

.015

-.13

-2.10

.04

7

Beta

.16
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4.3 Summary of key findings
4.3.1

Demographic characteristics and general health status

 Three hundred and ten people responded to the survey, with 50.6% of them were men.
The mean age of the respondents was 64.6 ± 10.2 years and more than half of them
(56.5%) were under 65 years of age.
 The majority of respondents (nearly 80%) were born in Australia and were in couples’
relationship. More than half of the respondents were retired.
 Overall, more than three-quarters of the respondents described their health as good, very
good or excellent. However, more than one-third reported they had long-term health
conditions (arthritis, high blood pressure or hypertension).
 Thirty six percent of the respondents classified as overweight and 33.8% classified as
obese, according to their body mass indices.

4.3.2

Intention to become more physically active

 One-third of respondents had no intention to become more physically active than they
had been over the previous week. Less than half of the respondents intended to be more
active in the next month and less than one-fifth of them intended to be more active in
the next six months.
 Men were more likely to procrastinate about increasing their level of activity than
women.
 Younger aged respondents, married respondents without children, highly educated
respondents, those in employment, and those in healthy weight range were more likely
to intend to become more active.

4.3.3

Potential factors determining physical activity

 Attitudes to physical activity, perceived importance of physical activity, perceived
barriers to physical activity, and social influences for physical activity participation
were significantly associated with physical activity.
 PA is my habit (positive) and No need for PA (negative) scales were the strongest
predictors of attitudes to physical activity; and the health reasons scale positively linked
to perceived importance of physical activity. Similarly, the health-related barriers scale
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was related to perceived barriers to physical activity; and supported from family or
friend scale was positively related to social influences.

4.3.4

Recreational non-physical activities

 Six categories of recreational non-physical activities derived from principal components
analysis included light activities, energetic activities, household chores, exercise class
activities, social activities, and outdoor activities.
 Light activities and household chores categories were the most frequently reported
activities for recreation among older adults, which had been performed more than once
a week.
 The most frequently mentioned recreational activities that respondents intended to do in
the near future were gentle physical activities (52%) such as gentle exercise, relaxation
class, meditation, stretching, Tai Chi and Yoga.

4.3.5

Predictors of recreational non-physical activity

 Use of recreational facilities was the key potential predictor of recreational nonphysical activity participation among older adults.
 Female gender and use of public recreational area strongly predicted light activities.
 Use of oval or sporting field and higher level of education strongly predicted energetic
activities.
 Household chore activities were strongly predicted by use of public recreation area and
intention to be more physically active, but were negatively associated with use of
seniors’ centre, use of indoor and outdoor recreational facilities, and negative attitudes
to physical activity (No need PA).
 Use of indoor recreational facility strongly predicted exercise class activities.
 Age strongly and positively related to social activities.
 Use of outdoor recreational facilities strongly predicted outdoor activities.

4.3.6

Sufficient physical activity and sedentary behaviour

 More than three-quarters of the respondents had undertaken a sufficient level of
physical activity in the past week while one-fifth undertook an insufficient level of
physical activity and only one percent was classified as completely sedentary.
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 However when considering vigorous activity, moderate activity and walking separately,
less than half (43%) of respondents achieved a sufficient level of physical activity for
vigorous activity, only 17% for moderate activity, and 44% for walking.
 There was no significant difference in the level of sufficient physical activity between
genders but women were more likely to report insufficient levels of physical activity
than men.
 Older age was significantly and negatively associated with the attainment of sufficient
levels of physical activity.
 Married couples with children, being employed and better health status were
significantly associated with sufficient levels of physical activity.
 No associations were found between sufficient levels of physical activity and BMI,
education level, living area, and country of birth.

4.3.7

Activities undertaken in the previous week

 The most common activity undertaken by respondents at least once in the previous
week was walking (95%), followed by moderate activity such as gentle swimming,
doubles tennis, and golf (83.7%) and vigorous activities such as jogging, aerobic
exercise, and fast bicycling (67.8%).
 About half of the respondents did not take part in muscle-strengthening activity (55.9%)
or flexibility activity (47.2%) in the previous week.
 Nearly two-thirds of respondents reported that they had spent more than three hours a
day in sitting activities, such as watching TV, reading, painting and computer work in
the previous week.

4.3.8

Predictors of physical activity

 Positive attitude to physical activity (PA is my habit) was a strong predictor of vigorous
and moderate physical activity.
 Age was a strong negative predictor of vigorous physical activity.
 Family or friend support was a negative predictor of moderate physical activity.
 Negative attitude to physical activity (PA is hard work) and level of education inversely
related to walking but intention to be more physically active and subjective health status
positively predicted walking.
 Use of indoor recreational facilities strongly predicted flexibility-strengthening activity.
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 Having money and resources barriers, more positive attitude to physical activity (PA is
my habit), less negative attitude to physical activity (No need PA), lower intention to be
more physically active, having long-term health condition (chronic bronchitis or
emphysema) and social shyness related barriers associated with flexibilitystrengthening activity.
 Being born in Australia strongly predicted sitting.
 Having long-term health condition (heart or coronary disease), family or friend
support, and no enjoyment of doing exercise associated with more sitting.
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4.4 Discussion
The aim of this study was to assess the prevalence and patterns of physical activity
behaviour, explore the facilitators and barriers to physical activity, and analyse the
predictors of participation in different domains of recreational non-physical activity and
physical activity in a population-based sample of community-dwelling adults aged 50
years and older residing in the Illawarra region of NSW, Australia.
The study demonstrates the importance of socio-demographic and health characteristics,
psychological, social, and environmental factors in influencing physical activity in middle
age and older individuals. Some of the findings are as expected or consistent with
published studies, including the associations of decreasing physical activity with age (ABS
2013; Yorston et al. 2012; Giuli et al. 2012; Lim & Taylor 2005; Crombie et al. 2004;
Salmon et al. 2003; Armstrong et al. 2000), long-term health conditions (Yorston et al.
2012; Giuli et al. 2012; Lim & Taylor 2005; Seefeldt et al. 2002), and the significantly
higher rates of sufficient physical activity among married couples with children (Giuli et
al. 2012; van Gool et al. 2006; Oka, King & Young 1995), people in being employed
(Touvier et al. 2010; Lim & Taylor 2005; Courneya et al. 2004a; Courneya et al. 2004b),
and those in better health status (Newson & Kemps 2007; Wilcox, Castro & King 2006;
Courneya et al. 2004b; Li et al. 2005; Bauman et al. 2002; Trost et al. 2002; Rutten et al.
2001). However, several factors were found not to be associated with level of physical
activity in this population, including gender, education attainment, living area, or body
mass index. These are in contrast to previous studies which found that men were more
likely to report adequate physical activity than women (Giuli et al. 2012; Lim & Taylor
2005; Crombie et al. 2004); that levels of education were positively related to participation
in physical activity (Barrera, et al. 2006; Lim & Taylor 2005; Courneya et al. 2004b; Li et
al. 2005); that living in a rural area was independently associated with adequate physical
activity among older people in NSW (Lim & Taylor 2005); and that body mass index was
inversely associated with levels of physical activity (Giuli et al. 2012; Leite & Nicolosi
2006).
Importantly, the findings in relation to associations between the different domains of
physical activity (types of recreational activity and degrees of intensity of physical
activity), and the influences of psychological (attitudes to physical activity, intention to be
physically active, perceived benefits, perceived barriers), social (family and friend
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support), and environmental (facility availability) factors were observed. The principal
predictors of participation in recreational non-physical activities, for example, were the use
of recreational facilities, attitudes to physical activity and long-term health conditions
while those of physical activity intensities, for example, were attitudes to physical activity,
perceived benefits of and barriers to physical activity and long-term health conditions.
These findings are new in the Australian context and have not been previously reported.
These interrelationships may be significant in the development of strategies not only to
increase participation in physical activity at the population level but potentially also to
reduce sedentary behaviour among older adults. Since each domain of recreational and
physical activity was influenced by various variables, only key predictors are mainly
discussed in order to identify priority targets for physical activity promotion.
The present study found that more than three-quarters (78%) of all respondents reported
doing sufficient physical activity based on the current guidelines that was inclusive of
vigorous activity, moderate activity and walking in the previous week. This is comparable
to the 72% of NSW adults aged 65 and over reported as being sufficiently active in the 45
and Up Study in 2008 (Yorston et al. 2012). These figures are higher than the 49% in the
1999 NSW Older People’s Health Survey (Lim &Taylor 2005), 54% in the Australian
National Physical Activity Survey 1999 (Armstrong et al. 2000), and 40 % in the 20112012 Australian National Health Survey (ABS 2013). The National Health Survey (ABS
2013) also found that 20% of people in this age group reported no leisure-time physical
activity in the week before the survey, compared to 7% in the 45 Up Study (Yorston et al.
2012) and only 1% in the present study. It is noteworthy that the survey instruments used
in the three previous surveys (Lim & Taylor 2005; Armstrong et al. 2000; ABS 2013) did
not include domestic work in the measure of physical activity, which may have resulted in
an underrepresentation of participation in physical activity as the present study found that
household-chore activities were the most frequently reported activities for recreation
among older adults.
Despite the high rate of sufficient overall physical activity in the present study, the
majority of respondents did not attain sufficient levels of vigorous activity (57%),
moderate activity (83%), or walking (56%). These figures are comparable to 74% and 93%
of older people aged 60-75 years reported as doing insufficient levels of vigorous activity
and moderate activity, respectively (Armstrong et al. 2000), and 53% of those reported
insufficient walking (Bird et al. 2010). The consistency of the findings indicates that many
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of older persons did not prefer taking part in these types of physical activity. Furthermore,
only 20% of respondents in the current study complied with the physical activity
guidelines which recommend a minimum of two days per week on resistance training and
flexibility activity. This is consistent with other studies in the United States which found
that only 25% of adults aged 50-64 years and 22% of those aged 65 and older engaged in
strengthening activity at least two days a week (CDC 2011); and that only 27.7% of those
aged 50-64 years and 20.8% of those aged 65 and over took part in flexibility activity at
least once a week (Kruger et al. 2007). The current study also found that more than half of
respondents indicated that they were not involved in any muscle strengthening or
flexibility activities in the previous week. In addition, the current study found that most
respondents preferred to take part in gentle or light physical activities for their recreation
rather than vigorous or moderate physical activities. This finding is in agreement with
previous studies conducted on older adults (Netz et al. 2011; Litwin 2003). These findings
imply that physical activity interventions for low active older adults should be tailored to
serve their needs while encouraging them to increase levels of physical activity gradually
and integrating resistance, balance and flexibility training into an aerobic exercise in order
to attainment of the physical activity recommendations.
The correlations between individual variables and physical activity are in line with other
studies when physical activity was conceptualised as a homogenous behaviour. Age
negatively affected engagement in physical activity and sufficient level of physical
activity, and women were less likely to perform adequate level of physical activity than
men (Giuli et al. 2012; Touvier et al. 2010; van Gool et al. 2006; Lim & Taylor 2005;
Courneya et al. 2004). Perceived better health (Giuli et al. 2012; Browning et al. 2009),
being in marriage status (Touvier et al. 2010; Courneya et al. 2004), and being in
employment (Lim &Taylor 2005; Irwin et al. 2004) were positively related to participation
in physical activity and adequate level of physical activity.
However, when considering physical activity as heterogeneity of behaviours, each domain
of physical activity and recreational non-physical activity was influenced by different
personal, psychological, social and environmental variables. As anticipated, factors that
predict types of recreational non-physical activity are different from those that predict
types of physical activity. In addition, the predictors differ across domains of activity,
supporting the assertion of previous researchers (Burton et al. 2005; McNeill et al. 2006;
Humpel et al. 2002; Ross 2000) that vigorous- and moderate-intensity activities and
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walking are influenced by different variables. For example, Burton et al. (2005) found that
physical health, discouragement, competition, and time management contributed more to
vigorous-intensity activity; anticipated benefits of social interactions and weight
management significantly associated with moderate-intensity activity; and walking was
strongly predicted by neighbourhood aesthetics. Perceptions of neighbourhood safety may
be more relevant for walking and other outdoor activities done in the immediate
neighbourhood, but less relevant for other activities such as team sports (Humpel et al.
2002; Ross 2000). These findings imply the need of considerations to develop specific
interventions that are suitable for specific types of leisure-time physical activity to promote
active lifestyles in older adults.
In the current study, the strongest predictor of participation in certain recreational activities
was the use of relevant recreational facilities. For example, the use of public recreation
areas, seniors’ centres and public parks in the previous 12 months strongly predicted
participation in light recreational activities (i.e. reading, visiting relatives or friends, going
for drives or picnic, playing indoor games) whereas energetic recreational activities (i.e.
running, jogging, swimming, team sports, racquet sports) were strongly predicted by the
use of ovals or sporting fields, public parks and indoor recreation facilities in the past 12
months. The findings indicate that individuals who perceived a greater number of available
local facilities (e.g. beach, public park, golf course, health club/gym) were more likely to
participate in regular physical activity. The results of this study support the notion that
community resources or facilities make a unique contribution to participation in physical
activity (Newson & Kemps 2007; Caserta & Gillett 1998; Nies & Kershaw 2002). These
findings imply that, regardless of attitudes to physical activity, intention, perceived benefits
of and barriers to physical activity, social support and personal characteristics, if older
people perceive that recreational facilities are available and accessible, then they have a
better chance of committing to continuous recreational activity.
The positive relationship between the use of community facilities and physical activity
levels has been demonstrated in many studies (Berry et al. 2010; Bird et al. 2010; Pan et
al. 2009). Availability and accessibility, convenience of destinations and facilities as well
as the general functionality of the neighbourhood (e.g. traffic condition, street lighting,
safety from crime) have been shown to be positively associated with physical activity level
(Bird et al. 2010; Humpel et al. 2002). For instance, a study of walking habits among
older Australians from diverse cultural backgrounds indicates that the provision of
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locations that are accessible, safe, aesthetically pleasing, and encourage social engagement
are likely to facilitate older people’s participation in walking (Bird et al. 2010). A greater
number of outdoor and indoor sports facilities per inhabitant have been associated with
higher population rates of physical activity (Stahl et al. 2002) and a lack of available
facilities is frequently reported as barriers to physical activity (Newson & Kemps 2007).
However, the present study assessed only facility utilisation, while available, accessible,
convenient and safe facilities for physical activity might be more strongly associated with
physical activity than facility usage (Pan et al. 2009), because people would not use those
facilities if they are not available, too expensive, not convenient and not safe. Therefore,
availability, accessibility, convenience and safety of physical activity facilities should be
assessed in future research on the physical environment. In addition, both perceived and
objectively measured physical environment data should be included in the same studies.
For physical activity intensity, each type of physical activity was also associated with
various variables of personal, psychological, social and environment factors. Among the
significant predictors of physical activity, attitudes towards physical activity were the
strongest predictor of physical activity among older people. The finding of the positive
influence of attitudes on participation in physical activity corroborates those of other
studies (Browning et al. 2009; Crombie et al. 2004; Lawlor et al. 2002; Eyler et al. 2002).
Positive attitudes and beliefs about physical activity are vital to the adoption and
maintenance of physical activity among older adults (Melillo et al. 1996). The strong effect
of attitudes towards physical activity suggests that interventions designed to increase
physical activity in older adults should target increasing positive attitudes to physical
activity while reducing negative attitudes to physical activity (Browning et al. 2009). For
example, Brown et al. (1999) conducted focus groups with older Australians to develop
physical activity promoting programs and concluded that keeping healthy and independent,
and avoiding the negative stereotypes of aging were key factors motivating physical
activity behaviour. Attitudes are underlying belief systems about something, involving
generalisations derived from past experiences that affect information processing and guide
behaviour (Markus 1977). Attitudes towards physical activity reflect underlying beliefs
about physical activity which can be influenced by reinforcement history, observational
learning, and perceived exertion (Bandura 1997). Therefore, future research is needed to
identify how those influences can be optimally incorporated into interventions that will
increase people’s beliefs on physical activity and their ability to be physically active.
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Health problems were reported to be by far the most common barrier to participating in
strenuous physical activity among older individuals, as supported by other research (Giuli
et al. 2012; Browning et al. 2009; Lim & Taylor 2005). This study found that long-term
health conditions were negatively associated with participation in energetic recreational
activities or high intensity activities, while these health conditions positively related to
categories of light activity or sedentary behaviour. It seems that health deteriorates as a
result of lack of physical activity, but it is also an accepted reason or excuse for not being
active (Netz et al. 2011). In fact, physical activity can help to control some common health
conditions in older persons. Therefore, special efforts should be made to explain to older
adults that physical activity is vital not only for prevention purposes but also for the
management and treatment of many chronic diseases and disabilities such as hypertension,
stroke, cancer, osteoarthritis, osteoporosis, coronary heart disease, type 2 diabetes, and
chronic obstructive pulmonary disease (ACSM 2009; Pedersen & Saltin 2006). This means
that special physical activity programs should be designed for people with chronic diseases
and disabilities. For example, cardiovascular rehabilitation comprehensive programs
focusing on gradual aerobic training for patients who suffer from coronary heart disease;
physical activity programs for osteoarthritis patients which emphasise strength and
endurance training; and programs focusing on aerobic exercise combined with strength
training starting at low intensity and gradually increasing to moderate intensity which are
specifically designed for cancer patients who have completed treatment (Pedersen & Saltin
2006). Physicians who care for older patients with these chronic health problems are
ideally placed to provide advice on the benefits of physical activity as part of clinical care
(CDC 2011). There is a challenge at the population level not only to control the health
conditions suffered by older people, but also to promote types of physical activity that are
perceived by older individuals to be compatible with their level of physical health.
To improve levels of physical activity among older adults, the present findings suggest that
public policy will need to target a wide variety of socio-demographic groups, reinforce
positive attitudes and perceived barriers to physical activity as well as provide easily
accessible and safe facilities (Browning et al. 2009; Lim & Taylor 2005). In order to raise
interest in physical activity, health education campaigns could highlight the non-health
benefits of physical activity that are important and valued by many older people (Crombie
et al. 2004). These include socialising, and enjoyment of the activity itself. In addition,
rather than promoting general physical activity, campaigns could promote and facilitate
142

involvement in specific activities that older people may be interested in (Crombie et al.
2004) such as gentle and low-intensity exercise.
However, there is little empirical evidence of the effectiveness of population-based
interventions in maintaining and increasing physical activity among older people. There is
evidence that participation in competitive sport before 65 years of age helps to maintain
activity in older age (Hirvensalo, Lintunen & Rantanen 2000), and that exercise programs
that appeal to older adults are simple, enjoyable, inexpensive, and less vigorous in
intensity, and particularly for older women, comprise a social component (King 2001). A
study that examined the costs of providing twice-weekly exercise programs for adults aged
over 65 and estimated annual health care costs avoided and the cost per life-year gained
having a conclusion that physical exercise could achieve important health gains at
relatively low cost (Munro, Brazier, Davey & Nicholl 1997). Importantly, the official
recommended guidelines require a certain amount of physical activity and even stress that
older adults should exceed the minimum recommended amounts of physical activity if they
have no conditions that preclude it (Nelson et al. 2007). However, the guidelines also
express that if older adults cannot do the recommended amount because of chronic
conditions, they should be as physically active as their abilities and conditions allow
(ACSM 2009; U.S. Department of Health and Human Services 2008). This means that
physical activity promotion should highlight the minimum amount of exercise
recommended for preserving health and functioning but also underscore that if this is not
possible any amount of activity can be beneficial.
Taken together, research is needed on exercise interventions that aim not only to increase
the levels of physical activity and improve health among older people but also to serve
their basic needs on participating in the exercise programs. In response to the need of
gentle exercise and the low prevalence of participation in muscle strengthening and
flexibility activity found among older people, the subsequent research on exercise
interventions that integrate low-intensity exercise, balance training and flexibility activity
was conducted. These exercise interventions are important for older adults, particularly for
those who are inactive because they help promote strength and flexibility that may protect
against disability, enhance functional independence, and encourage regular physical
activity participation (U.S. Department of Health and Human Services 2008). This exercise
intervention study is presented in the next chapter.
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4.5 Limitations
Limitations of this study should be considered when interpreting the results. First of all,
this study was a cross-sectional design and causal inferences cannot be made because of
the inability to determine temporal sequence. Prospective study designs should be
considered in further research on these relationships in order to provide more insight on the
question of the causal direction. Secondly, the response rate was low (49%) and there
might be inherent differences between people who agreed to participate in the survey and
those who did not. However, earlier analyses showed no response rate bias (Craig, Russell,
Cameron & Bauman 2004). Further, this response rate was similar to that of other physical
activity surveys (Pan et al. 2009; McAuley et al. 2003; Salmon et al. 2003; Sallis et al.
1992a).
Another limitation common to population surveys was that physical activity measures were
self-reported, where respondents may over-report their occasions or time spent in physical
activity. The survey assessed total physical activity only, therefore, it was not possible to
examine the correlates for occupational, recreational and transport-related physical activity
separately, whereas some factors are related to recreational or transport-related physical
activity only. Future research should collect separate information on these types of
physical activity in order to understand the differential effect of various factors on specific
types of physical activity.
Finally, the current analysis did not assess mediation between different factors (individual
factors such as self-efficacy and intention may mediate the influences of social,
environmental and other personal factors on physical level). Consequently, this study could
not examine the indirect effects of environment variables on physical activity and potential
pathways between variables and physical activity.
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4.6 Conclusion
This study identified several significantly predictive factors that were associated with
recreational and physical activity participation. The study also found differences of
physical activity domains were influenced by various variables of individual, social and
environmental correlates. The findings highlight the need that health promotion programs
should be targeting on enhancement of older people’s positive attitudes and motivation,
education on the health and social benefits of physical activity and reduction of barriers to
achieve desired changes. The results also imply that interventions to promote physical
activity need to address different factors for different domains of physical activity. To raise
interest in doing more physical activity among older adults, this study suggests lowintensity balance and flexibility exercise programs to be the interventions that may help to
increase the levels of physical activity and improve the physical and psychological
functioning of older adults.
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CHAPTER 5
STUDY 2
INTERVENTION TO PROMOTE PHYSICAL ACTIVITY IN
INACTIVE OLDER ADULTS
LOW INTENSITY EXERCISE IMPROVES FUNCTIONAL
FITNESS AND QUALITY OF LIFE IN COMMUNITY
DWELLING INACTIVE OLDER ADULTS

5.1 Introduction
Lifelong, physical inactivity is associated with increased mortality and risk of chronic
disease, reduced quality of life, early onset of physical frailty and declining function
(World Health Organization [WHO] 2011). Such effects of sedentary living impose a
considerable burden on society (WHO 2012), with older adults being the most physically
inactive of any age group (Sims et al. 2006). In contrast, the introduction of physical
activity has been shown to categorically ameliorate many of the effects of secondary aging
(WHO 2011). Thus, for all healthy older adults it is recommended that they participate in a
minimum of 30 minutes of moderate-intensity aerobic physical activity 5 days per week
and resistance exercise regimen twice weekly (Nelson et al. 2007). Furthermore, those
older adults are also encouraged to engage in supplemental flexibility and balance
exercises to maintain physical function and reduce the risk of falls (Nelson et al. 2007).
Clearly many older adults are having difficulty meeting these minimum recommended
levels of physical activity, for example, less than 14% and 9% of older adults over the age
of 65 and 75 years respectively are currently meeting these standards (Centres for Disease
Control and Prevention [CDC] 2012). Yet evidence suggests significant health benefits are
still afforded to older individuals when participating in significantly lower levels of
physical activity than recommended (Camhi et al. 2011; Demakakos et al. 2010; Healey et
al. 2007; Healey et al. 2008; Pescatello, Murphy D & Costanzo 2000). Furthermore, low
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intensity physical activity is associated with improved maintenance of physical fitness
(Song et al. 2003) and enhanced pleasant sensations of exercise engagement in older adults
(Resnick & Spellbring 2000).
Given the likely health benefits to be gained from low-intensity physical activity, Study 2
was designed to investigate the effects of two forms of structured low-intensity exercise
regimens that emphasise range of motion and balance activities. Tai Chi and Thai Yoga are
regimens that contain these characteristics. The reviewed literature on the practice and
beneficial effects of these two forms of exercise are further detailed in Chapter 2.
Tai Chi, a China martial art and low- to moderate-intensity exercise system, has lately been
recognised as an effective intervention for fall risk prevention among older adults (Liu &
Frank 2010; Cohen & Shamus 2009; Wolsko et al. 2004; Li, Hong & Chan 2001). Through
slow, repetitive, and alternating movement of the legs with the knees slightly flexed, Tai
Chi practitioners shift their body weight from one leg to the other in sequential, graceful
movements that emphasise smooth trunk rotation and coordination between the body and
extremities (Bonifonte 2004). It can be classified as low to moderate intensity physical
activity because its intensity is less than 55% of maximal oxygen intake (Li, Hong & Chan
2001). Evidence has shown that the practice of Tai Chi is associated with improved
cardiorespiratory capacity (Frye et al. 2007), strength, balance (Song et al. 2003; Frye et
al. 2007; Choi, Moom & Song 2005; Takeshima et al. 2007), and flexibility (Song et al.
2003; Choi, Moom & Song 2005). Several studies have demonstrated that Tai Chi practice
improves the fear of falling and anxiety (Li et al. 2005; Sattin et al. 2005; Frye et al. 2007),
and quality of life (Song et al. 2003; Frye et al. 2007) in older individuals.
Yoga has for centuries been regarded as an exercise for the body, mind, and spirit (Morone
& Greco 2007). It is theorised to create balance, physically and mentally, by using postures
combined with breathing techniques, meditation and guided imagery (Hakim et al. 2010).
Yoga practice has been associated with improved musculoskeletal flexibility, balance,
strength and endurance (Schmid et al. 2010; Chen et al. 2008; Oken et al. 2006). Evidence
has suggested that Yoga training helps older people improve their sleep quality (Chen et al.
2009), mood (Oken et al. 2006), depression and fear of falling (Chen et al. 2009; Woolery
et al. 2004; Schmid et al. 2010). Improved vitality (Wood 1993) and quality of life (Oken
et al. 2006; Malathi et al. 2000) were found to have associations with regular Yoga
practice. In contrast, the effects of Thai Yoga have received considerably less attention.
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Thai Yoga is a traditional form of exercise practiced extensively in Thailand for many
centuries (National Institute of Thai Traditional Medicine 1997). The principles and
techniques of Thai Yoga are similar to the more popular traditional yoga. The practice of
traditional yoga is associated with significant physical and psychological benefits (Schmid
et al. 2010; Chen et al. 2009; Chen et al. 2008; Chen et al. 2007; Oken et al. 2006;
Woolery et al. 2004). The practice of both styles of yoga would be classified as lowintensity exercise, as the metabolic costs of yoga practice are less than 3.0 metabolic
equivalents (Hagins, Moore & Rundle 2007). Even though both styles are of a lower
intensity, Thai Yoga differs from traditional yoga in that it is less strenuous and the
postures are less challenging and easier to perform than those of the traditional yoga
(National Institute of Thai Traditional Medicine 1997; The Thai Traditional Medicine
Development Foundation 2004). Therefore, as an exercise regimen for older adults it may
be accessible for those who are sedentary and have low motivation. Evidence from a
nonrandomised study has shown that Thai Yoga improved physical fitness and emotional
health in older individuals (The Thai Traditional Medicine Development Foundation
2004). However, clear evidence from randomised controlled study on the effectiveness of
Thai Yoga exercise on functional fitness and quality of life in elderly people currently does
not exist.
To date, only few studies have examined the effect of low-intensity exercise regimen on all
components of functional fitness and quality of life in older individuals. Thus, this
investigation sought to determine the effect of two structured low-intensity flexibility and
balance exercise regimen on components of physical fitness functional to daily living and
quality of life in community-dwelling healthy yet sedentary adults aged over 60. The main
hypothesis of the study was that a community-based twice weekly Thai Yoga and Tai Chi
program of 12 weeks duration would improve functional fitness including strength,
flexibility, balance and endurance, and health-related quality-of-life in sedentary older
people, and these effects would be sustained until the 24-week of the study period.
Rationale for the hypothesis was due to the similar fundamentals of Thai Yoga and Tai chi
so it was expected that similar benefits would accrue from Thai Yoga as from Tai Chi.
Although the both forms of exercise share some characteristics including mind-body
practice using repetitive, weight-shifting forms, easily accessible and economical which
can be practiced at any time, in any place, and without expensive equipment (Liu & Frank
2010; Hakim et al. 2010; Chen et al. 2009), they differ from one another and, as such,
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should have differential effects on outcomes. Thai Yoga is designed to improve all
components of functional fitness (The Thai Traditional Medicine Development Foundation
2004) whereas Tai Chi is specially designed to improve lower body strength and overall
balance (Hakim et al. 2010; Takeshima et al. 2007; Song et al. 2003). Further, Tai Chi
movement forms are likely to be more complicated and difficult for the elderly to learn and
practice than Yoga (Roland et al. 2011). Consequently, we further hypothesized that
people participating in the Thai Yoga intervention should experience greater increases in
upper-body strength, flexibility, and aerobic endurance, and increased physical activity
enjoyment than those participating in the Tai Chi group whereas improvements in lowerbody strength and dynamic balance between both intervention groups should not be
significantly different.

5.2 Purpose of the Study
5.2.1 Aim
The overall aim of this study was to determine the effects of two forms of low intensity
exercise (Thai Yoga and Tai Chi) on the functional fitness and quality of life of physically
inactive older adults.

5.2.2 Research questions
Key research questions to be addressed in this study are as follows:
 What types of physiological and psychological benefits might accrue from these two
programs?
 What are the differences in the practice and health benefits between these two forms
of exercise?
 Would these programs improve functional fitness, depression levels, quality of life
and physical activity enjoyment among inactive, healthy older adults?
 Would the interventions promote enduring elevations in physical activity in
previously inactive older people for at least 24 weeks?
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5.2.3 Research hypotheses
To test the effects of the interventions, at 12- and 24-week follow-ups, inactive older adults
allocated to the Thai Yoga and Tai Chi groups (compared to inactive Controls) would:
 Hypothesis 1: demonstrate a greater improvement in functional fitness, as indicated
by the Senior Fitness Test (SFT) scores.
 Hypothesis 2: display a greater increase in physical activity levels, as indicated by
the Physical Activity Scale for the Elderly (PASE).
 Hypothesis 3: show a greater decrease in depression levels, as measured by the
Centre for Epidemiological Studies of Depression (CES-D) scale.
 Hypothesis 4: show a greater improvement in health-related quality of life, as
measured by the 36-item Short-Form Health Survey (SF-36).
 Hypothesis 5: exhibit a higher enjoyment of participating in physical activity, as
indicated by the Physical Activity Enjoyment Scale (PACES).
To test differential effects on outcomes between the Thai Yoga and Tai Chi programs, at
the 12- and 24-week of the study:
 Hypothesis 6: older people participating in the Thai Yoga intervention would
demonstrate greater improvements in upper-body strength and endurance, as
measured by 30-second arm curl and six-minute walk tests, than those participating
in the Tai Chi group.
 Hypothesis 7: older people participating in the Thai Yoga intervention would show a
greater improvement in flexibility, as measured by chair sit-and-reach and back
scratch tests, than those participating in the Tai Chi group.
 Hypothesis 8: older people participating in the Tai Chi and Thai Yoga groups would
show no significant differences in lower-body strength, and dynamic balance, as
measured by 30-second chair stand and eight-foot up-and-go tests.
 Hypothesis 9: older people participating in the Thai Yoga intervention would exhibit
higher enjoyment of participating in physical activity, as indicated by the PACES,
than those participating in the Tai Chi group.
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5.3 Methods
5.3.1 Study design
This was an assessor-blinded, randomised controlled trial, based on a factorial design used
to examine the effects of two forms of low-intensity exercise on functional fitness, physical
activity levels, physical and mental health, depression levels and enjoyment of
participating in physical activity in healthy inactive older adults. The trial included the
following two treatment arms and a control group:
 A 15-posture Thai Yoga training program,
 A 12-movement Tai Chi training program, and
 A Control group with telephone-supervised home-based physical activity.
Within a week after their baseline assessments were completed, participants were
randomised into one of the three study groups. For purpose of convenience, both Thai
Yoga and Tai Chi classes were offered at two local venues including the Illawarra Older
Women Network (OWN) Wellness Centre in Coniston, a suburb of Wollongong, NSW,
and the Illawarra Health and Medical Research Institute, University of Wollongong.
Participants in the intervention arms of the study were encouraged to attend two 90-minute
classes per week over the 12-week duration of the study.
All study groups were assessed at baseline, 6 weeks, and 12 weeks on functional fitness,
physical activity levels, physical and mental health, depression levels and enjoyment of
participating in physical activity. Follow-up assessment was conducted at 24 weeks to test
the durability of the treatment effects. These outcome measures are described in detail in
the measures section.
The flow chart for enrolment, randomisation and assessments of participants in the study is
illustrated in Figure 5.1.
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80 volunteers were screened by mail
questionnaire
41 were excluded
- 23 had scheduling conflicts
- 10 classified as sufficiently active
- 4 had preexisting medical conditions
- 4 were physically unable to participate

Baseline evaluation and randomisation
(N = 39)

Control Group
(n = 13)

Tai Chi Group
(n = 13)

Thai Yoga Group
(n = 13)

2 had scheduling conflicts

Mid-program evaluation
(n = 13)

1 declined to participate

Mid-program evaluation
(n = 11)

1 had hip pain
1 had a family commitment

End-program evaluation
(n = 13)

1 declined to participate

End-program evaluation
(n = 9)

End-program evaluation
(n = 11)
1 was on holidays

1 had knee pain
1 was on holidays

Follow-up evaluation
(n = 11)

Mid-program evaluation
(n = 12)

Follow-up evaluation
(n = 9)

Follow-up evaluation
(n = 10)

Figure 5.1: Screening, randomisation, and completion of outcome evaluation
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5.3.2 Participants
Individuals were considered eligible to participate in the study if they were aged over 60
years, apparently healthy as determined by a Physical Activity Readiness Questionnaire
(PARQ; American College of Sports Medicine 1997), participating in less than 150
minutes of moderate or vigorous physical activity per week as determined by the Physical
Activity Scale for the Elderly (PASE; Washburn et al. 1993) and free from
contraindications that would limit participation in a low-intensity exercise program. Thirtynine volunteers (10 men and 29 women) fulfilled the preliminary eligibility criteria and
were invited for a baseline evaluation. All participants provided written informed consent
before baseline evaluation.

5.3.3 Recruitment
Participants were recruited from several communities in the Illawarra region, NSW,
Australia. Information about the study was distributed by newsletter among Illawarra Older
Women Network (OWN) members and by direct mail to older adults who had volunteered
to participate in the study during an earlier study (Study 1 - Physical activity survey in
Chapter 3).
All interested people received an information package with detailed information about the
study. They were asked to complete a screening questionnaire, which included the PARQ
and PASE to determine trial eligibility. The PASE was used as one of main outcome
measures. A postage free envelope was included and reminders were sent after two weeks.
When the eligibility criteria were met, subjects were phoned to confirm their eligibility,
and then they were invited for a baseline evaluation. All subjects signed an informed
consent form before a baseline assessment and randomisation were performed.

5.3.4 Randomisation
After baseline measurements, the eligible participants were randomly allocated and counter
balanced to one of two low-intensity exercise groups (Thai Yoga or Tai Chi) or a Control.
All experimental randomisations were performed by a researcher not directly involved in
the conduct of the study and the collection of the data, using GraphPad QuickCalcs
(www.graphpad.com/quickcalcs/randomize2.cfm). Once the randomisation was completed,
all participants were notified of their group allocation by the research staff via telephone.
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5.3.5 Ethical considerations
This study was approved by the University of Wollongong Human Research Ethics
Committee (Appendix F). All participants were informed about the purpose of the study
and how data would be used, and they signed a consent form (Appendix G). It was
emphasised that participation in this study was voluntary and participants were free to
withdraw at any time. The information revealed by the participants was kept confidential
and only group data are reported here.

5.3.6 Intervention descriptions
5.3.6.1 Thai Yoga intervention
The Thai Yoga intervention employed a modified 15-posture Thai Yoga routine (National
Institute of Thai Traditional Medicine 1997) which was taught by a qualified Thai Yoga
instructor (the candidate). In the first session, the instructor explained the theory behind
Thai Yoga and its procedures and provided participants with printed materials on its
principles and techniques. In subsequent sessions, participants practiced 15 postures of
Thai Yoga under his instruction.
The Thai Yoga intervention combined 15 postures performed over 90-minute duration.
Each session commenced with 10-minute diaphragmatic breathing and meditation in a
seated position followed by a 5-minute warm-up with stretching exercise in a standing
position. The 15-posture routine was then commenced, initially in a seated position for
eight of the 15 postures that included facial and head massage, movements for the neck,
shoulders, and hands. Stretches were then performed to promote shoulder flexibility and
arm strength which was followed by postures designed to strengthen trunk muscles and to
increase flexibility and range of motion in the hips, arm, wrist and finger joints (Figure
5.2A).
The next segment of the routine comprised of four postures performed in a standing
position designed to develop flexibility and strength in the lower- and upper-body. These
postures involved half-squat stance, knee and foot lift with body tilt, spine-twist, forward
bend as well as pelvic rotations for trunk flexibility and walking balance (Figure 5.2B).
The final three postures involved stretching and flexing movements of the legs and knees,
arm and shoulders as well as full body stretching in a lying position (Figure 5.2C). All
154

postures within the Thai Yoga routine were held for a maximum of 20 seconds and
repeated 3 – 5 times. Each class ended with 5 minutes of supine relaxation, 5 minutes of
whole body shaking and skipping in place, and the last 5 minutes of standing
diaphragmatic breathing and stretching. Participants were instructed not to hold their
breath during exercise, minimise exercise-induced blood pressure elevations. Participants
were encouraged to use their breath and eye gaze to stay focused in the moment without
judgement or criticism. They were encouraged to “honour your body and your personal
limits,” and were encouraged to “rest if you need to” and “don’t go beyond your edge of
comfort.”
After the first 4 weeks and working within each subject’s limits, five of the eight-seated
postures were progressed and performed in a standing position. Existing upright postures
were gradually modified to encourage a wider base-of-support and lower stance via
increased knee and hip flexion. Throughout the study period, participants were instructed
to practice Thai Yoga at home for at least 20 minutes each day and maintain their usual
physical activities. After the end of the 12-week intervention, participants were encouraged
to maintain their Thai Yoga practice, using an instructional DVD or attending classes at the
Illawarra OWN Wellness Centre, up until the follow-up assessment. Throughout the study
period, participants were encouraged to record the duration and frequency of home practice
in their daily activity logs.

5.3.6.2 Tai Chi intervention
Participants in the Tai Chi group received two 90-minute Tai Chi sessions conducted
weekly for 12 weeks. The Tai Chi program used in this study was a modification of the 12movement Sun style designed for people with arthritis (Lam & Horstman 2002; Song, Lam
& Bae 2003). This style is different from other Tai Chi programs as it is performed in a
high stance position (knees bent slightly, less than 30o), more upright posture and frequent
foot moving which puts less stress on the knees and hips, and thus makes it more suitable
for people with arthritis and for older adults (Lam & Horstman 2002). The program also
allows adjustment for movements to the functional level of the participant, and within the
comfort zone either standing or sitting (Uhlig et al. 2010).
The 12 movements included five-basic and seven-advanced movements. The basic
movements consisted of commencement (Figure 5.2D), opening and closing hands (Figure
5.2E), single whips (Figure 5.2F), waving hands (Figure 5.2G), and closing forms (Figure
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5.2D). The advanced movements included brushing the knee and twist stepping (Figure
5.2H), playing the lute (Figure 5.2I), Parry and punch with stepping forward to deflect
downwards (Figure 5.2J), blocking and closing (Figure 5.2K), pushing the mountain
(Figure 5.2L), opening and closing hands (Figure 5.2E), and closing forms (Figure 5.2D).
Participants were expected to stand upright but to be relaxed during the Tai Chi exercise,
and adapt each movement according to their individual capability. One set of the basic and
advanced movements took about approximately two minutes, and 10 – 15 sets of these
movements were performed in each session.
The Tai Chi classes were carried out by a qualified Tai Chi instructor who had been trained
in the Tai Chi for arthritis program, and had extensive experience in working with the
elderly. Sessions included a preliminary 10-minute warm-up stretching exercise, 60-minute
Tai Chi practice, and 10-minute internal energy simulating exercise (qigong) with deep
breathing as a cool-down. A 10-minute break was allowed during the classes. Instruction
covered learning new movements and reviewing movements learned in previous sessions
until they were mastered. On average, one new form per week was introduced in the class.
Each practice session included musical accompaniment. Printed materials outlining the Tai
Chi principles and techniques were provided.
Participants were encouraged to complete unsupervised home-based Tai Chi training for
20 min a day on the other remaining days each week for the duration of the 12-week
intervention. Following this period no further instruction was provided, however each
subject was encouraged to continue their unsupervised home sessions, using an
instructional DVD or attend community-based classes at the Illawarra OWN Wellness
Centre for the remaining 12 weeks of the investigation (Week 24). Participants recorded
the frequency and duration of these periods of self-practice in a daily activity log.
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A Thai Yoga: Seated postures

B Thai Yoga: Standing postures

C Thai Yoga: Lying postures

D Tai Chi: Commencement

E Tai Chi: Open and close
hands

F Tai Chi: Single whips

G Tai Chi: Wave hands in
cloud

H Tai Chi: Brush knee

I Tai Chi: Play the lute

J Tai Chi: Parry and punch

K Tai Chi: Block and close

L Tai Chi: Push the mountain

Figure 5.2: Summary of Thai Yoga postures and Tai Chi forms
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5.3.6.3 Control intervention
Participants in the Control group did not attend any formal facilities-based exercise
training intervention. The control group received telephone-supervised exercise regimen
that encouraged home-based increases in physical activity (Kolt et al. 2007). All
participants attended a face-to-face instructional session and were provided with written
information (e.g. tips on stretching, deep breathing and relaxation, activity logs). This was
then followed by regular telephone counselling sessions weekly (for the first four weeks)
progressing to fortnightly contact for the remaining duration of the intervention. Mean
telephone call lengths ± standard deviation was 9.8 ± 4.3 minutes. At the completion of the
study (Week 24), participants in the Control group were offered to take part in either the
Thai Yoga or Tai Chi classes at the Illawarra OWN Wellness Centre.

5.3.7 Adherence to programs
Participants in all groups were encouraged to continue their routine activities and were
asked not to take part in any new, additional exercise programs during the 24-week study
period. Adherence was maximised by an oral and written commitment from all participants
at the baseline evaluation and monitored by the research staff via telephone calls. All
participants assigned to the Thai Yoga and Tai Chi groups were encouraged to attend at
least 20 of the 24 classes over the course of the 12-week period. Participants who missed
more than four classes were asked to attend a make-up class. Throughout the 12-week
intervention period, we tracked the number of missed sessions and asked subjects to
complete daily activity logs indicating the amount of time they practiced Thai Yoga or Tai
Chi. Adherence to the interventions was measured by attendance at the intervention classes
and self-reported frequency and duration of home practice. Participants’ satisfaction with
the interventions was measured through questionnaires at mid-program, end-program and
follow-up.

5.3.8 Outcome measures
5.3.8.1 Physical performance
The physical performance outcome measure was the change in the Senior Fitness Test
(SFT) score from baseline to the end of the 12-week intervention and 24-week follow-up.
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The SFT consists of six validated and reliable assessments of physical attributes required
for daily living, specifically developed for older adults (Rikli & Jones 1999). It comprises
assessments of strength, 30-second chair stand and arm curl tests; range of motion, chair
sit-and-reach and back scratch tests; agility and dynamic balance, 8-foot up-and-go test;
and endurance, 6-minute walk test. Each test was conducted individually, with the
exception of the 6-minute walk, which was conducted in small groups of four participants.
In this case, participants were instructed to stagger starting times 10-sec apart and to walk
at their own pace. The assessments were conducted by research assistants who were
blinded to the treatment allocation at baseline, Week 6, Week 12 and Week 24.
The SFT has established content validity and feasibility (Rikli & Jones 2002). Reliability
and validity support for the test battery is very acceptable. Test-retest reliability estimates
exceeded 0.80 for all tests for older males and females. Criterion-related validity
coefficients exceeded 0.70 for five of the seven performance tests for both males and
females, and all seven performance tests demonstrated construct validity (Rikli & Jones
1999a; 1999b).

 30-second chair stand test
The 30-second chair stand test assesses lower-body strength and endurance and is
important in evaluating the functional performance of older adults (Jones et al. 1999),
which is needed for numerous tasks such as climbing stairs, walking and getting out of a
chair, bath or car, and also reduces the chance of falling (Jones & Rikli 2002). Subjects are
instructed to rise to a full standing position and then return to the seated position with arms
folded across their chest as many times as possible within 30-second time limit (Jones et
al. 1999). The number of stands completed within the time limit is recorded, with higher
scores indicating more lower-body strength.

 30-second arm curl test
The 30-second arm curl test assesses upper-body strength and endurance that are needed
for performing household and other activities involving lifting and carrying things such as
groceries, suitcases and grandchildren (Rikli & Jones 2001). Subjects are instructed to hold
a hand weight (5 lb for women; 8 lb for men) and perform as many executed arm curls as
possible within a 30-second time limit using controlled movements during both the
concentric (flexion) and eccentric (extension) phases to perform a full range of motion
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(Rikli & Jones 1999a). The number of arm curls completed is recorded, with higher scores
responding to more upper-body strength.

 Chair sit-and-reach test
The chair sit-and-reach test assesses lower-body flexibility, primarily the hamstring, which
is important for good posture, for normal gait patterns and for various mobility tasks, such
as getting in and out of a bathtub or car (Jones & Rikli 2002). The test was developed
primarily to decrease the risk of injury among older adults and those with back pain or
limited range of motion (Jones et al. 1998). Participants are instructed to sit on a chair and
then move forward in the chair until they are sitting on the front edge. Keeping one leg
bent and the foot flat on the floor, the other leg is extended straight in front of the hip, with
the heel on the floor and the foot flexed at approximately 90 degrees. With the leg
extended and without locking the knee, the subject is instructed to extend his or her arms
forward. The subject then slowly bends forward and slides the hands down the extended
leg in an attempt to touch the toes, with his or her hands placed on top of each other and
fingertips perfectly even. The better of two trials is recorded (Jones et al. 1998), with
higher scores indicating better flexibility.

 Back scratch test
The back scratch test is used to assess upper-body (shoulder) flexibility, which is important
in tasks such as combing one’s hair, putting on overhead garments and reaching for a seat
belt (Rikli & Jones 2001; Roitman & Kelsey 2001). Participants are instructed to stand and
then raise one arm above the head, bend the elbow, and reach down across the back as far
as possible. Simultaneously, the opposite arm is bent at the elbow and the forearm is
extended up along the back as far as possible so that the fingers of both hands meet or
overlap. The distance of overlap (plus score) or the distance between (minus score) the tips
of the middle fingers is measured in centimetres (Rikli & Jones 1999a; Roitman & Kelsey
2001). The better of the two trials is recorded, with higher scores indicating better upperbody flexibility.

 Eight-foot up-and-go test
The eight-foot up-and-go test assesses agility and dynamic balance, which is important in
tasks that require quick manoeuvring such as getting off a bus in time or getting up to
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attend to something in the kitchen, to go to the bathroom or to answer the phone (Jones &
Rikli 2002). Participants are instructed to sit on a chair. After a signal, they stand up, walk
as quickly as possible around a cone set which is eight feet away from the chair, and sit
back down on the chair. The score is the total time taken to complete the test in seconds
(Rikli & Jones 1999b), with lower scores indicating better agility and dynamic balance.

 Six-minute walk test
The six-minute walk test assesses aerobic endurance, which is important for walking
distances, stair climbing, shopping, sightseeing while on vacation, etc (Rikli & Jones
2001). Participants are instructed to walk as quickly as possible for six minutes around a
50-yard (45.7 metres) course. The score is the total number of yards (or metres) that can be
walked in six minutes (Rikli & Jones 1999b). The higher scores indicate better aerobic
endurance.

5.3.8.2 Self-reported quality of life
Measurement outcomes on quality of life consisted of four questionnaires. First, the score
on the Physical Activity Scale for the Elderly (PASE; Washburn et al. 1993) which was
used to assess physical activity levels. Second, the summary scores for the physical and
mental quality-of-life components of the 36-Item Short-Form Health Survey (SF-36; Ware
& Sherbourne 1992) were used to assess the physical and mental outcomes. Third, the
score on the depression scale of the Center for Epidemiological Studies of Depression
(CES-D; Radloff 1977) was used to assess depression levels. Lastly, the score on the
Physical Activity Enjoyment Scale (PACES; Motl et al. 2001) was used to evaluate
enjoyment of participation in physical activity.

 The Physical Activity Scale for the Elderly (PASE)
The PASE (Washburn et al. 1993) is a 10-item instrument designed to assess physical
activity in large samples of older persons over a one-week time period. The PASE assesses
frequency and duration of participation in leisure activities (e.g. walking outside the home,
light, moderate and strenuous sport and recreation) along with participation in housework,
lawn work/yard care, home repair, outdoor gardening and caring for others. Scores from
the PASE have been reported to be a valid measure of physical activity participation in the
elderly (Martin et al. 1999; Washburn et al. 1999).
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 The 36-Item Short-Form Health Survey (SF-36)
The SF-36 questionnaire consists of 36 items with various responses including Likert and
yes/no questions (Ware & Sherbourne 1992). It includes one multi-item scale that assesses
eight domains of health-related quality of life and contains two summary measures
(physical and mental health), each divided into four scales. The scoring of the physical
component summary is divided into: physical functioning, role limitations due to physical
health, bodily pain and general health. The scoring of the mental component summary is
divided into: vitality (energy and fatigue), social functioning, role limitations due to
emotional problems and general mental health. The scores range between 0 and 100 and
there are different weightings for certain responses. Higher scores indicate better physical
and mental health. This instrument is well validated and has been commonly used in many
previous research studies in clinical and community settings (e.g. McHorney, Ware &
Raczek 1993; McHorney, KOSinkiand & Ware 1994; McHorney & Ware 1995; Davis et
al. 1998; Wang et al. 2010). The psychometric and clinical tests of validity have been
reported by McHorney, Ware and Raczek (1993). It has been shown to be a valid measure
for assessing perceived health status in various diseases and conditions (Bergman et al.
2004).

 The Centre for Epidemiological Studies of Depression (CES-D)
The CES-D is a valid and reliable short self-report scale of depressive symptoms widely
used in research with adults of all ages (Radloff 1977; Radloff & Teri 1986; Hann et al.
1999; Kraemer & Marquez 2009). It includes 20 items comprising six scales reflecting
major dimensions of depression: depressed mood, feelings of guilt and worthlessness,
feelings of helplessness and hopelessness, psychomotor retardation, loss of appetite, and
sleep disturbance (Radloff 1977). Response categories indicate the frequency of
occurrence of each item, and are scored on a 4-point Likert scale ranging from zero (rarely
or none of the time) to three (most or all of the time). Total scores can range from zero to
60, with higher scores indicating more severe depression.
The CES-D has been shown to be a reliable measure for assessing the number, types, and
duration of depressive symptoms across racial, gender, and age categories (Radloff 1977;
Roberts et al. 1989; Knight et al. 1997). High internal consistency has been reported with
Cronbach’s alpha coefficients ranging from 0.81 to 0.90 across studies (Radloff 1977;
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Kraemer & Marquez 2009). Concurrent validity by clinical and self-report criteria as well
as substantial evidence of construct validity, have been demonstrated (Radloff 1977;
Radloff & Teri 1986).

 Physical Activity Enjoyment Scale (PACES)
The PACES is self-administered. It is used by participants to rate their current feelings
about physical activity. The original version of the PACES (Kendzierski & DeCarlo 1991)
provided evidence for the reliability and validity of the scale. It was then used successfully
by several investigators. De Gracia and Marco (2000), for example, examined the effects
of an exercise program on psychological well-being, perceived effort, and enjoyment in a
sample of sedentary elderly. The revised version of the PACES (Motl et al. 2001) used in
this study consists of 16 items scored on 5-point Likert scale ranging from 1 (disagree a
lot) to 5 (agree a lot). Nine items are positive and seven items are negative. High scores on
the positive items and low scores on the negative items would indicate a high enjoyment of
physical activity. The total scale score, computed after recoding, is obtained by summing
the scores of all the items. With this procedure, total scores can range from 16 to 80. High
scores correspond to increased enjoyment, while low scores refer to little enjoyment.
All outcome measurements were performed at baseline, 6 weeks (mid-program) and 12
weeks (end-program) of the study period. To test sustainability of the responses, outcome
measurements were repeated at the 24-week follow-up visit (12 weeks after the program
ended).
Apart from the main outcome measures, information about socio-demographic factors
(age, gender, ethnicity, marital status, education, and employment status), self-reported
physical characteristics (e.g. height, weight), health conditions and chronic diseases, and
general health perceptions were collected at baseline. Participants’ satisfaction with the
Thai Yoga and Tai Chi interventions was measured through questionnaires at 6, 12 and 24
weeks of the study period.
In addition, the Thai Yoga and Tai Chi instructors reported their experiences with the
protocol and filled out a participant attendance list per lesson. Reasons for non-compliance
were recorded. Drop-outs were phoned to identify their reasons stopping attendance at the
course. These results were used to optimize the content and implementation of future
courses and helped explain measured effects or why expected effects were not found.
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Throughout the entire intervention period, any unexpected events were monitored, using a
standard case report form at each visit. This form included a description of all
unanticipated benefits and undesirable experiences, particularly falls and exacerbations of
overexertion symptoms. By the nature of an exercise program, delayed muscle soreness
(mild muscle pain or discomfort that occurred after exercise, and did not require medical
intervention, and resolved within 72 hours) was an expected outcome and thus was not
considered an adverse event.

5.3.9 Data collection
Data were collected by questionnaires and measurements in the classes. Baseline data were
collected within one week before the intervention. Outcome data were collected at 6
weeks, 12 weeks and 24 weeks of the study period. All outcome measurements were
completed on the same specific day, not involving a Thai Yoga or Tai Chi session.

5.3.10 Statistical analysis
Sample size was determined according to published functional fitness data (Takeshima et
al. 2007). Tai Chi training effects suggested that a sample size of 12 subjects per group
was required for power of .80. Data were analysed on an intention-to-treat basis. Analyses
were conducted using PASW Statistics 17.0 (SPSS Inc., Chicago, IL). Absolute values
were used for statistical analysis. The results are presented as mean and 95% confidence
intervals. However, between group differences were expressed as percentage change
relative to baseline values. All data were normally distributed and assumptions of
homogeneity of variance and sphericity were evaluated and not violated.
Baseline group mean comparisons were performed using one-way analyses of variance
(ANOVA) with follow-up post hoc analysis to determine group differences. Repeatedmeasures ANOVA procedures were conducted for each instrument, contingent on the
multivariate ANOVA reaching statistical significance (ANOVA, Wilks’ criterion). Group
(Thai Yoga, Tai Chi, Control) served as the between-subject factor, and time (Week-0,
Week-6, Week-12, Week-24) served as the within-subject factor. Follow-up Bonferroni
post hoc analyses were used to determine group differences. A probability value of less
than .05 was considered statistically significant.
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5.4 Results
The flow chart for enrolment, randomisation and assessments of participants in the study is
shown in Figure 5.1. Between February and March 2011, 80 community-dwelling
individuals who volunteered from our previous study and the OWN members recruited by
mailed questionnaires were screened. Forty-one subjects in this group were excluded for
various reasons, such as time conflicts, pre-existing medical conditions and physically
unable to perform the assessments. As a result, thirty-nine of those volunteers qualified for
the baseline evaluation. The 39 eligible participants between the ages of 52 and 79 years
old were randomly assigned in equal numbers to either the two intervention groups or the
Control group; of these, 11 women were recruited from the OWN members, and five, two
and four subjects were randomly assigned to the Thai Yoga, Tai Chi and Control groups,
respectively. The 12-week interventions and assessments were undertaken between March
and July and the follow-up assessment was conducted in September 2011.

5.4.1 Program attendance and adverse events
Two cohorts of participants completed the study at two sites in Illawarra region, New
South Wales, Australia: Wollongong (at the University of Wollongong) and Coniston (at
the Illawarra OWN Wellness Centre). The attendance rate over the period of the 12-week
intervention was 96% and 85% for the Thai Yoga and Tai Chi groups, respectively. Two
participants in the Thai Yoga group and four subjects in the Tai Chi group missed their
class more than four times, and thus they were asked to attend make-up classes. During the
study period, two, four and three subjects dropped out of the Thai Yoga, Tai Chi and
Control groups, respectively; among them, four subjects in the Tai Chi group and two
subjects in the Control group dropped out during the training period (Figure 5.1).
During the period from the end of program (Week 12) to the follow-up evaluation (Week
24), all 10 women in the Thai Yoga group continued their classes at the OWN Wellness
Centre once weekly and used the instructional DVD for home practice at least 20 minutes
each day for 2-3 days a week. One participant in the Thai Yoga group reported practicing
Thai Yoga for 10 to 20 minutes, five days a week without using the DVD. In contrast, only
two women in the Tai Chi group continued the classes at the OWN Wellness Centre every
week, and three subjects in this group reported practicing Tai Chi at least 20 minutes for 23 days a week using the instructional DVD.
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No exercise-related injuries occurred among the study participants during the 12-week
trial. Although one participant in the Tai Chi group dropped out from the study reporting
hip pain, this was due to her previous chronic hip problem. In addition, another participant
in the Thai Yoga group who had knee pain missed the follow-up assessment because of
suffering from arthritis. These findings indicate that both forms of exercise are safe for
older people.

5.4.2 Baseline characteristics
Table 5.1 shows the baseline data for the 39 participants. Before randomisation,
participants had a mean age of 67 years, 75% were women, 82% were white, 85%
completed secondary school or higher, and 59% were retired or unemployed. The mean
body-mass index (BMI: the weight in kilograms divided by the square of the height in
metres) was 27.6, and the mean systolic/diastolic blood pressure (measured in the seated
position after the subjects had rested for five minutes and before conducting the Senior
Fitness Test) was 138.4/84.2 mmHg. After randomisation, there were no statistically
significant differences on socio-demographic variables, height, weight, BMI, systolic
blood pressure, and diastolic blood pressure at baseline among participants in the three
groups.
Overall after randomisation, no significant difference at baseline was observed in
participant characteristics between the three groups (Table 5.1). Similarly, no significant
difference at baseline was observed in all performance-based measures of the seniors
fitness test (Table 5.2). The mean scores on the six-item Senior Fitness Test (SFT) were
well within the normal range of the average SFT scores for populations aged between 65
and 69 years (Rikli & Jones 1999). There was also no significant differences at baseline
between the three groups on the self-report measures of quality of life (Table 5.3).
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Table 5.1: Baseline characteristics and compliance of the study participants
Thai Yoga

Tai Chi

Control

(n = 13)

(n = 13)

(n = 13)

P-value

10 (76.9)

9 (69.2)

10 (76.9)

.874a

9 (69.2)

7 (53.8)

10 (76.9)

.446a

10 (76.9)

11 (84.6)

11 (84.6)

.840a

11 (84.6)

10 (76.9)

12 (92.3)

.554a

Variable
Female sex – no. of subjects (%)
Couple status – no. of subjects (%)
White race – no. of subjects (%)
Education status – no. of subjects (%)
High school or higher

.899a

Employment status – no. of subjects (%)
Full- or part-time or volunteer

5 (38.5)

5 (38.5)

6 (46.2)

Retired or unemployed

8 (61.5)

8 (61.5)

7 (53.8)

12 (92.3)

12 (92.3)

13 (100)

General health status – no. of subjects (%)
Good/very good/excellent

.590a
.823a

Self-reported health conditions – no. of subjects (%)
Arthritis/musculoskeletal conditions

2 (15.4)

3 (20.0)

1 (6.7)

High blood pressure/hypertension

2 (15.4)

2 (13.3)

3 (20)

1 (7.7)

1 (7.7)

1 (7.7)

0

1 (6.7)

1 (6.7)

Age – mean ± SD

67.6 ± 4.9

67.2 ± 8.3

65.2 ±6.7

.641b

BMI – mean ± SD

28.2 ± 4.6

27.2 ± 3.8

27.3 ± 5.4

.824b

139.3 ± 16.3

136.8 ± 17.2

137.2 ± 14.9

.917b

83.8 ± 6.0

86.1 ± 13.5

81.5 ± 9.7

.534b

23.1± 1.9

20.5 ± 2.2

-

.101b

Self-practice during program (min/wk)

138.5 ± 26.1

105.0 ± 13.1

-

.003b

Self-practice after program ended (min/wk)

102.3 ± 17.9

81.3 ± 18.1

-

.017b

Heart disease
Diabetes

Blood pressure (mmHg) – mean ± SD
Systolic BP
Diastolic BP
Attendance of the 12-week program (session)

Abbreviations: SD, Standard Deviation; BMI, Body Mass Index
a

P values were calculated with chi-square. b P values were calculated with one-way ANOVA.

167

5.4.3 Changes in physical performance
Table 5.2 shows that significant improvements over time in all components of functional
fitness were observed only in the Thai Yoga group.
Over the study period, lower-body strength improved significantly only in the Thai Yoga
group. The relative change of the 30-second chair stand test from baseline to 6, 12 and 24
weeks in the Thai Yoga group were 17.7%, 28.4% and 42.0%, respectively and
significantly greater than the improvement observed within the Tai Chi group (2.1%, 7.4%
and 19.0%, respectively) and those in the Control group (2.2%, 2.2% and 6.0%,
respectively). No significant between-group differences were observed for the Tai Chi and
Control groups (Figure 5.3A).
With respect to upper-body strength, Thai Yoga training resulted in significantly greater
improvement in the 30-second arm curl test (28.8%) compared with the Control group
(3.5%) at 12 weeks. This improvement increased to 35.0% at 24 weeks and showed
significantly greater improvement compared with the Tai Chi group (14.0%) and the
Control group (10.4%). In contrast, no significant between-group differences for the Tai
Chi and Control groups were observed (Figure 5.3B).
At 12 weeks, the Thai Yoga group had a significantly greater improvement in lower-body
flexibility than the Control and Tai Chi groups. The relative change of the chair sit-andreach test score from baseline for the Thai Yoga group was 103.8% that was significantly
greater than 21.6% for the Control group and 23.0% for the Tai Chi group. However, these
differences were no longer significant at 24 weeks. No similar changes existed between the
Tai Chi and Control groups over the study period (Figure 5.3C).
Figure 5.3D illustrates that the back scratch performance improved significantly over time
in the Thai Yoga group. These improvements progressed from 45.6% at 6-week to 64.1%
at 12-week and 66.9% at 24-week, and were significantly greater than those in the Control
group (5.1%, 7.7% and 0%, respectively). However, no such changes were found between
neither the Thai Yoga and Tai Chi groups nor the Tai Chi and Control groups.
The Thai Yoga group showed significantly greater improvements in dynamic balance and
agility, as measured by the eight-foot up-and-go test. The relative change of the test score
from baseline to 12 and 24 weeks for the Thai Yoga group were 14.6% and 17.2%
respectively, which were significantly greater than those for the Control group (4.3% and
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4.9%, respectively). In contrast, similar improvement in the Tai Chi and Control groups
were not observed (Figure 5.3E).
In terms of aerobic endurance, six-minute walk test scores improved significantly in the
Thai Yoga group throughout the study period. Significant between-group differences from
baseline to 6, 12 and 24 weeks were observed for the Thai Yoga group (5.8%, 11.3% and
9.7%, respectively) and the Control group (-1.4%, -0.9% and -0.9%, respectively). At 12
weeks, the improvement in aerobic endurance in the Thai Yoga group was significantly
greater than that in the Tai Chi group (11.3% versus 3.4%). However, similar improvement
in the Tai Chi and Control groups were not found (Figure 5.3F).
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Table 5.2: Changes in functional fitness outcomes from baseline to six, 12 and 24 weeks
Significance
Outcome

Thai Yoga

Tai Chi

Control

Thai Yoga

Tai Chi

Thai Yoga

Measures

(n = 13)

(n = 13)

(n = 13)

vs. Control

vs. Control

vs. Tai Chi

30-sec Chair Stand (no. of repetitions)
Baseline

13.0 (11.4, 14.6)

14.6 (12.5, 16.7)

14.2 (11.6, 16.8)

.652

.959

.483

Week 6

15.3 (13.7, 16.8)

14.9 (13.4, 16.4)

14.6 (12.1, 17.0)

.025*

1.000

.025*

Week 12

16.7 (15.2, 18.1)

15.7 (14.4, 16.9)

14.5 (12.1, 16.9)

<.001*

.611

.007*

Week 24

18.5 (15.4, 21.4)

17.3 (15.7, 19.0)

15.1 (12.7, 17.3)

.001*

.258

.078

30-sec Arm Curl (no. of repetitions)
Baseline

13.6 (11.7, 15.5)

15.4 (12.8, 17.9)

15.5 (12.8, 18.2)

.441

.995

.498

Week 6

15.5 (13.6, 17.2)

16.2 (14.4, 18.0)

16.1 (13.0, 19.0)

.349

.942

.536

Week 12

17.5 (15.9, 19.1)

16.9 (15.3, 18.4)

16.3 (13.4, 19.1)

.009*

.732

.056

Week 24

18.4 (16.0, 20.7)

17.5 (16.0, 19.0)

17.1 (14.3, 19.9)

.006*

.843

.027*

Chair Sit & Reach (Inches)
Baseline

2.0 (-0.2, 4.3)

1.0 (-1.5, 3.5)

1.6 (-1.1, 4.3)

.964

.926

.804

Week 6

3.2 (0.8, 5.6)

1.3 (-1.0, 3.6)

2.0 (-0.4, 4.5)

.321

.954

.200

Week 12

4.1 (1.9, 6.2)

1.2 (-1.4, 3.9)

1.9 (-0.5, 4.4)

.013*

.978

.007*

Week 24

4.0 (1.3, 6.6)

1.9 (-0.1, 4.0)

2.2 (-0.3, 4.8)

.066

.850

.194

Back Scratch (Inches)
Baseline

-2.7 (-6.0, 0.6)

-3.2 (-5.7, -0.7)

-1.5 (-4.0, 1.1)

.783

.605

.954

Week 6

-1.4 (-4.7, 1.7)

-3.3 (-5.6, -0.9)

-1.4 (-3.9, 1.1)

.018*

.772

.087

Week 12

-0.9 (-4.1, 2.2)

-3.0 (-5.2, -0.8)

-1.3 (-3.8, 1.1)

.005*

.558

.068

Week 24

-0.8 (-3.9, 2.1)

-2.4 (-4.3, -0.4)

-1.5 (-4.0, 1.1)

.021*

.395

.304

8-foot Up & Go (Seconds)
Baseline

5.4 (4.9, 5.9)

5.4 (4.8, 5.9)

5.5 (4.8, 6.0)

.994

.966

.988

Week 6

4.8 (4.4, 5.2)

5.3 (4.7, 5.8)

5.2 (4.6, 5.7)

.181

.585

.022*

Week 12

4.6 (4.2, 5.0)

4.9 (4.7, 5.3)

5.2 (4.6, 5.7)

.013*

.523

.481

Week 24

4.5 (4.1, 4.8)

4.9 (4.4, 5.3)

5.2 (4.6, 5.7)

.013*

.679

.271

6-min Walk (Yards)
Baseline

589 (526, 653)

603 (576, 631)

618 (578, 658)

.606

.878

.884

Week 6

624 (583, 664)

620 (592, 647)

610 (579, 640)

.023*

.265

.467

Week 12

656 (612, 700)

624 (592, 657)

613 (583, 643)

<.001*

.242

.015*

Week 24

647 (599, 695)

627 (600, 658)

613 (574, 651)

.001*

.165

.139

All values are mean and 95% confidence intervals. P values were calculated with repeated-measures ANOVA.
*Significance at P < 0.05.
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Thai Yoga
Tai Chi
Control

A

B

30-sec Chair Stand

60

60

50

50

40

40

% 30

% 30
b
a

d

d

a

0
Week 6

C

Week 12

Week 24

Week 6

D

Chair Sit and Reach

150

100

120

80

Week 12

Week 24

Back Scratch

60

90
%

% 40

b

60

20

b

30

0

0

-20

Week 6

Week 12

Week 24

a
a

Week 6

30

20

25

15

20

c

Week 12

Week 24

6-min Walk

F

8-ft Up and Go

E

10
%

% 15

a

5

10
b

b

Week 12

Week 24

0

a

a

d

d

-5

0
Week 6

G

SF-36 Vitality Scale

Week 6

30

30

25

Week 12

Week 24

PACES

H

40

20

20
%

% 15
10
a

b

a

a

5

-10
Week 6

Week 12

b

b
d

c

Week 12

Week 24

10

a

0

b

b

10

0

5

a

20

20
10

30-sec Arm Curl

Week 24

b

0
Week 6

Abbreviations: PACES, Physical Activity Enjoyment Scale. The values shown are relative change; I bars
indicate 95% confidence intervals. P values were calculated with repeated-measures ANOVA.
Letters denote significant between-group differences from Thai Yoga group: a, P values significant at P < 0.05;
b, P values significant at P ≤ 0.01; c, P values significant at P ≤ 0.005; d, P values significant at P ≤ 0.001.

Figure 5.3: Relative change of outcome measures from baseline to 6, 12 and 24 weeks
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5.4.4 Changes in self-reported quality of life
There were no statistically significant improvements in self-reported physical activity
levels, subjective health, and depression in any study group. However, significant
improvements in vitality and enjoyment of physical activity participation were observed
for the Thai Yoga group.
The Thai Yoga group demonstrated significantly greater improvement in the perceptions of
energy and fatigue overtime than did the Tai Chi and Control groups, as indicated by the
changes in the SF-36 vitality scale (Table 5.3). The relative change from baseline to six, 12
and 24 weeks for the Thai Yoga group were 20.9%, 17.7% and 19.6%, respectively which
were significantly greater than those for the Control group (-5.4%, 0% and -2.7%,
respectively) and those for the Tai Chi group (-2.7%, -1.6% and 4.9%, respectively). In
contrast, no similar changes between the Tai Chi and Control groups were noted (Figure
5.3G).
With respect to physical activity enjoyment, the Thai Yoga group showed significantly
greater increase in the mean PACES scores overtime than did the Tai Chi and Control
groups (Table 5.3). The relative change from baseline to six, 12 and 24 weeks for the Thai
Yoga group were 14.4%, 24.0% and 23.9%, respectively. These improvements were
significantly greater than those in the Control group (3.7%, 8.6% and 8.5%, respectively)
and those in the Tai Chi group (7.9%, 11.8% and 11.5%, respectively).

However,

between-group differences were not found for the Tai Chi and Control groups (Figure
5.3H).
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Table 5.3: Changes in quality of life outcomes from baseline to six, 12 and 24 weeks
Significance
Outcome

Thai Yoga

Tai Chi

Control

Thai Yoga

Measures

(n = 13)

(n = 13)

(n = 13)

vs. Control

Tai Chi

Thai Yoga

vs. Control vs. Tai Chi

PASE
Baseline

192 (152, 233)

194 (139, 250)

195 (135, 255)

.996

1.000

.998

Week 6

247 (209, 286)

207 (158, 256)

202 (155, 249)

.233

.978

.321

Week 12

229 (179, 280)

208 (161, 255)

203 (160, 246)

.558

.977

.686

Week 24

234 (162, 305)

206 (165, 246)

235 (180, 290)

.999

.674

.642

Baseline

7.3 (3.3, 11.2)

6.2 (3.6, 8.8)

7.3 (3.7, 10.9)

1.000

.879

.879

Week 6

6.5 (2.8, 10.3)

5.4 (3.0, 7.8)

4.8 (1.9, 7.6)

.597

.624

.999

Week 12

5.9 (2.4, 9.4)

4.8 (3.2, 6.3)

5.2 (1.8, 8.5)

.925

.939

.999

Week 24

4.6 (1.7, 7.5)

3.4 (1.2, 5.5)

6.4 (3.1, 9.7)

.482

.424

.994

CES-D

SF-36 Physical component
Baseline

75.3 (66.3, 84.3)

78.0 (68.1, 88.1)

85.8 (79.4, 92.3)

.157

.354

.876

Week 6

75.7 (63.2, 88.2)

75.8 (65.8, 85.7)

84.3 (76.6, 92.0)

.888

.981

.793

Week 12

75.1 (64.7, 85.5)

77.1 (66.6, 87.6)

85.1 (77.1, 93.1)

.985

.998

.974

Week 24

71.9 (59.2, 84.6)

74.9 (63.7, 86.1)

85.1 (77.2, 92.9)

.927

.938

.999

SF-36 Mental component
Baseline

78.5 (71.0, 86.1)

83.1 (76.3, 90.0)

86.0 (78.7, 93.4)

.264

.817

.594

Week 6

80.1 (67.8, 92.4)

81.1 (75.3, 86.9)

85.1 (79.8, 90.5)

.892

.973

.777

Week 12

83.7 (76.6, 90.9)

84.1 (77.8, 90.4)

84.9 (78.4, 91.4)

.375

.901

.631

Week 24

83.6 (76.6, 90.4)

85.7 (78.7, 92.6)

86.6 (80.9, 92.4)

.625

.914

.859

SF-36 Vitality scale
Baseline

58.8 (47.9, 69.8)

70.7 (60.1, 81.3)

70.7 (59.4, 82.1)

.230

1.000

.230

Week 6

71.1 (61.7, 80.5)

68.8 (59.4, 78.2)

66.9 (53.8, 80.0)

.009*

.925

.023*

Week 12

69.2 (56.7, 81.7)

69.6 (59.9, 79.3)

70.7 (59.8, 81.7)

.050*

.965

.040*

Week 24

70.4 (61.0, 79.7)

74.2 (64.7, 83.7)

68.8 (55.9, 81.8)

.035*

.665

.406

Baseline

61.6 (58.3, 64.8)

62.4 (58.5, 66.3)

62.8 (57.9, 67.7)

.888

.988

.945

Week 6

70.5 (64.9, 76.0)

67.4 (62.4, 72.3)

65.1 (58.1, 72.1)

.010*

.439

.166

Week 12

76.4 (73.6, 79.2)

69.8 (64.9, 74.7)

68.2 (61.4, 75.0)

.001*

.681

.010*

Week 24

76.3 (73.9, 78.7)

69.6 (64.8, 74.4)

68.1 (61.7, 74.5)

.002*

.749

.014*

PACES

Abbreviations: PASE, Physical Activity Scale for the Elderly; CES-D, Center for Epidemiological Studies of
Depression; PACES, Physical Activity Enjoyment Scale; SF-36, 36-Item Short-Form Health Survey.
All values are mean and 95% confidence intervals. P values were calculated with repeated-measures ANOVA.
*Significance at P < 0.05.
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5.4.5 Program satisfaction
Figure 5.4 shows the mean program satisfaction scores for the Thai Yoga and Tai Chi
groups at mid-program, end-program and follow-up evaluations. Data are reported using
means and standard deviations (SD).
The mean scores for program satisfaction in both intervention groups measured at midprogram, end-program and follow-up time points showed that the Thai Yoga group
experienced significantly higher satisfaction to the program than did the Tai Chi group
(mean scores at six, 12 and 24 weeks were 123.2 ± 11.7, 127.6 ± 11.8 and 128.8 ± 10.4 vs.
102.6 ± 16.0, 107.4 ± 12.6 and 106.8 ± 16.2, respectively; P = 0.002, 0.001 and 0.001,
respectively).
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Satisfaction Scores

P = 0.001

130

P = 0.001

P = 0.002

120
110
100
90
Week 6
Thai Yoga

Week 12

Week 24

Tai Chi

P values were calculated with one-way ANOVA.
The values shown are unadjusted mean; I bars indicate 95% confidence intervals.

Figure 5.4: Mean changes in program satisfaction scores at six, 12 and 24 weeks
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5.5 Discussion
The aim of this randomised control trial was to determine the effectiveness of two lowintensity exercise regimen in improving functional fitness and indices of quality of life and
depression in an inactive, but otherwise healthy older cohort. We observed participants
who completed a 12-week Thai Yoga intervention demonstrated significant improvements
in their functional ability, vitality and enjoyment in participating in physical activity.
Furthermore, these improvements were sustained 12 weeks after the completion of the
intervention. In contrast, similar improvements were not observed after the 12-week Tai
Chi intervention. Indeed, Thai Yoga exercise produced significantly greater improvements
than Tai Chi in four of six measured variables of functional fitness, including upper- and
lower-extremity strength, lower-body flexibility, and aerobic endurance.
As a result, the findings from this study were unable to support the entire research
hypotheses (see Section 5.2.3). The Hypotheses 1, 4 and 5 were partly supported by the
results of the study. That are, only older adults who participated in the Thai Yoga group
demonstrated greater improvements in functional fitness, health-related quality of life (SF36 vitality scale), and enjoyment of participating in physical activity. The Hypotheses 6, 7,
and 9 were fully supported by the results of this study whereas they did not support the
Hypotheses 2, 3 and 8.
To our knowledge, this is the first randomised, controlled study examining the effect of
low-intensity exercise on all six components of functional fitness in older individuals. Our
findings demonstrate that the 12-week Thai Yoga training enables sedentary older
individuals to achieve significantly beneficial changes in their functional fitness
performance. The improvements in physical measures directly related to the Thai Yoga
intervention are not surprising because its practice requires the completion of postures very
similar to the outcome measures used within this investigation (Oken et al. 2006). In the
Thai Yoga program, various postures, such as standing, squatting, kneeling, sitting, supine
and prone which are essential to the functional ability of older persons to live
independently were included. These postures were based on six primary types of
movements: flexion, extension, hyperextension, abduction, adduction and rotation. They
focused on increasing older adults’ range of motion and progressive muscle relaxation with
special consideration for their physical abilities and tolerance (Chen et al. 2007; National
Institute of Thai Traditional Medicine 1997). Through the progression of a sequence of
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static physical postures, the Thai Yoga program used stretching to improve joint flexibility
and muscular strength (Chen et al. 2008; Luskin et al. 2000). This might be possible reason
for the improved functional fitness components of the Thai Yoga subjects. No withdrawal,
high attendance rate and significantly improved physical activity enjoyment scores further
supported the premise that the elderly participants enjoyed the program, and were highly
motivated and committed to the program.
Tai Chi has been demonstrated to have beneficial effects on functional capacity of older
adults in previous studies (Frye et al. 2007; Choi, Moom & Song 2005) and are in contrast
to our observations. However, several investigations have observed no significant
improvement in strength, balance, flexibility (Song et al. 2003; Takeshima et al. 2007;
Woo et al. 2007) or aerobic endurance (Takeshima et al. 2007) in older adults. The failure
of the Tai Chi regimen within our investigation to induce significant improvements in
functional fitness may be that the tolerated intensity of Tai Chi exercise was not
sufficiently high to provide observable improvements in functional performance (Chen et
al. 2008). Since heart rate was not included in the study’s measures, we did not have direct
data to support this explanation. Findings from other studies suggested that older adults
could obtain significant health benefits with regular, moderate intensity physical activity,
although additional health benefits could be achieved through greater amounts of physical
activity (Yorston et al. 2012; CDC 2011). A recent systemic review by Paterson and
Warburton also supported that a moderate level of regular physical activity was beneficial
for improving daily functioning in older adults and reducing the risk of functional
limitations, particularly mobility limitations (Paterson & Warburton 2010).
The failure of Tai Chi in the current study also may be due to the form of Tai Chi that was
employed. This is supported by previous research suggesting that different styles of Tai
Chi provide afford participants with a range of health benefits (Liu & Frank 2010). The
particular form of Tai Chi used within this investigation may have had an impact upon the
ability of participants to engage in the program and influenced outcomes obtained from its
practice (Song et al. 2003). In addition, the complexity of the Tai Chi forms require
subjects to memorise the exact sequence for executing the coordinated body movements
may be another factor that affected improvements in functional fitness among the Tai Chi
participants (Au-Yeung, Hui-Chan & Tang 2009). This characteristic was indicated by
some participants at the end of the program, who could not remember the movements, and
thus, it was difficult for them to engage in Tai Chi practice without instruction. A typical
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Tai Chi class, for example, would spend 30 minutes learning a new movement and then
mastering it for the remainder of that week’s sessions (Au-Yeung et al. 2009). On average,
one-half of the Tai Chi class time was spent on mini-lectures, including group discussion,
revising previous learned and correcting the movements. In fact, much of the Tai Chi class
time was spent in moving or doing physical activity less than in the Thai Yoga group
(Roland et al. 2011).
The loss of functional fitness has been associated with the age-related reduction in muscle
mass, known as sarcopenia, which would have an adverse effect on voluntary muscle
strength and the ability to generate force (ACSM 2005; Bellew et al. 2005). While the loss
of muscle mass in older adults is about 10% per decade (Stewart 2005), the decline of
muscle strength in older individuals can vary from 14 to 16% per decade (Hughes et al.
2001). Hence, the maintenance of muscular strength is essential for older adults to
maintain their capacity to independently perform activities of daily life (Buchman et al.
2007). Results of the present study suggest that the Thai Yoga exercise provided
significant benefits for upper and lower-extremity strength with a 28.8% and 28.4%
increase respectively. Previous investigations observed after 24 weeks of yoga exercise
increased lower-extremity strength of 12% but found no change in upper-body strength
(Chen et al. 2008), and a 10-week strength and balance training significantly improved
lower-body strength by 20% and upper-extremity strength by 13% (Di Brezzo et al. 2005).
It seems that the increases of muscular strength reported in these studies were lower than
did in our study. Further, the lower-body strength gains in the Thai Yoga subjects appeared
as early as six weeks of practice, indicating the specificity of this training regimen. Some
of these early strength gains may have been due to neural adaptations, neurologically
mediated adaptations that affect the strength gains without increasing in the size of muscle
tissue (Gabriel, Kamen & Frost 2006). Neural adaptations are known as neural
mechanisms that act by increasing the activation of muscles that contribute to torque in the
desired direction (i.e. agonists, synergists), or by reducing the activation of muscles that
oppose torque in the desired direction (i.e. antagonists) (Selvanayagam, Riek, & Carroll
2011; Wilson 2007). However, the improvements in strength observed within this
investigation are most likely due to the inclusion of unsupervised home-based training in
addition to the normal class-based sessions. Home-based training was not a characteristic
of previous investigations (Chen et al. 2008; Di Brezzo et al. 2005; Song et al. 2003). This
is in line with findings of a randomised clinical trial in patients with knee osteoarthritis.
The investigators found that the supplementation of an 8-week class-based exercise
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program with home-based exercise led to significant and superior improvements in
balance, strength and clinically important reductions in pain, compared to a class-based
exercise program only (McCarthy et al. 2004).
Evidence suggests that participation in regular exercise helps older adults maintain and
improve not only muscular strength but also their balance and agility (Hallage et al. 2010;
Takeshima et al. 2007). Balance and agility are other broadly studied components of
functional fitness in older adults, because of their relation to the ability to perform
activities of daily life (Austin et al. 2007). Research has supported the concept that older
adults are able to improve their balance and agility by low-intensity exercise regimen
(Takeshima et al. 2007; Zettergren, Lubeski & Viverito 2011). A recent yoga study
showed a 6.8% increase in balance and agility after 8 weeks of yoga exercises (Zettergren,
Lubeski & Viverito 2011) compared with a 14.6% improvement found in our study. It
seems that the Thai Yoga exercise may be more effective to promote functional balance
performance. It is possible that the postures of Thai Yoga provided a higher stimulus on
lower-body strength and balance compared with those of traditional yoga. This effect may
result from the progressive unilateral weight bearing that generates greater deviations of
centre of gravity away from the base-of-support (Rogers, Rogers, Takeshima & Islam
2003). For example, Thai Yoga participants were trained by performing the postures
involved one-legged squat with body tilt (see Figure 5.2B). Probably, these improvements
might be related to increased muscular strength observed during the training period. This is
supported by previous studies suggesting that exercise programs designed to improve
lower-body strength were effective in improving balance (Takeshima et al. 2007; Di
Brezzo et al. 2005), and better balance was due to rise in muscular strength in older adults
(Carvalho, Marques & Mota 2009).
It is well documented that flexibility decreases approximately 15% per decade in both men
and women after 20 years of age (Bell & Hoshizaki 1981; Bellew, Symons & Vandervoort
2005). In the current study, flexibility significantly improved after the 12 weeks of Thai
Yoga training. The greatest relative effect was observed on lower-body flexibility, which
increased 103.8% compared with an increase of 93% on lower-body flexibility after 12
weeks of aquatic exercise (Alves et al. 2004) and a 10% improvement after a 24-week
yoga training program (Woolery et al. 2004) whereas only few studies (Di Brezzo et al.
2005) demonstrated a significant improvement in upper-body flexibility as reported in our
study. This illustrates the specificity of the Thai Yoga training on improving flexibility in
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older adults. It is likely that, the special emphasis of gentle stretching and flexibility
training in the Thai Yoga program is different from other types of exercise and might be
more beneficial and effective in increasing joint flexibility. For example, Thai Yoga
exercise included various postures that emphasise increases in flexibility and range of
motion in the shoulder, spinal and upper- and lower-extremity joints (see Figure 5.2A-C).
Further, we surmise that given the greatest improvement in lower-body flexibility after the
Thai Yoga intervention, perhaps this improvement in flexibility accounts for the
improvements in balance performance. However, as the exact mechanism (e.g. neural vs.
muscle) for improvements in flexibility are still debated (Schmid, Van Puymbroeck &
Koceja 2010), caution is warranted in this interpretation.
Cardiorespiratory fitness is also considered a determinant of functional limitations (Zhu et
al. 2004). The maintenance of satisfactory levels of cardiorespiratory fitness may extend
life expectancy free from functional limitations and postponing or preventing disability
(Zhu et al. 2004). In the current study, cardiorespiratory fitness showed an increase of
11.3% after the 12-week Thai Yoga training. Many studies that verified the effects of other
aerobic modalities and functional exercises on cardiorespiratory fitness observed a wide
range of improvements (Takeshima et al. 2007; Alves et al. 2004). For example, an
increase of 16% of cardiorespiratory fitness was found after a 12-week walking program
(Takeshima et al. 2007) and an increase of 22% of cardiorespiratory fitness was noted after
12 weeks of aquatic training with healthy older adults (Alves et al. 2004). Conversely,
Lord et al. (2003) verified an increase of 4% in cardiorespiratory fitness after a
multicomponent exercise program. Cavani et al. (2002) found that a combination of
strength and flexibility training improved several components of functional fitness,
including arm curl, chair stand, and up and go performance, but not 6-min walk distance. It
seems that the dose-response training effect on cardiorespiratory fitness of older
individuals may be dependent of considerable factors, such as exercise modality,
frequency, duration, gender, age, initial fitness level, and specially exercise intensity
(Hallage et al. 2010). Although, many researchers believe that greater health benefits are
associated with higher exercise intensity, evidence is insufficient whether vigorousintensity aerobic activity has greater health benefits than moderate activity after controlling
for volume (Hallage et al. 2010; Buchner 2009). However, vigorous-intensity activity is
clearly more effective at improving cardiorespiratory fitness and higher fitness is
associated with lower risk of cardiovascular disease (Buchner 2009; Mora et al. 2007).
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In view of the beneficial effects on quality of life, a significant improvement in vitality was
noted among the Thai Yoga practitioners. This is consistent with previous research (Wood
1993) which found that yoga practice produced a significant increase in the perceptions of
vitality, and feelings of alertness and enthusiasm of older adults. Strijk et al. (2010) further
supported that improvement in physical fitness was significantly associated with an
increased vitality in older adults. In contrast, no improvement in vitality among the Tai Chi
subjects was reported in the current study. This is consistent with previous study (Chen et
al. 2008) which found that practicing Tai Chi exercise for arthritis program was
insufficient to overcome the progressive loss of vitality and energy caused by aging.
Recent evidence from a randomised controlled trial suggested that higher doses of aerobic
exercise were associated with larger improvements in mental and physical aspects of
quality of life (Martin et al. 2009), indicating the importance of sufficient levels of aerobic
physical activity on improving quality of life among older adults.
In the current study, there were no significant changes in depressive symptoms between the
three study groups. This is consistent with previous research (Frye et al. 2007) which
found that Tai Chi and low-impact exercise did not result in decreased depressive
symptoms among healthy older adults. It is possible that the lack of findings with regard to
depression in the present study may be due to the existence of lower depression levels at
baseline among this cohort which have a floor effect on the instrument to detect further
decrease in depressive symptoms. However, findings from a study in younger adults
diagnosed with mild to moderate major depressive disorder found that aerobic exercise at a
dose consistent with the physical activity recommendations was an effective treatment for
major depressive disorder of mild to moderate severity whereas a lower dose was
comparable to placebo effect (Dunn et al. 2005).
Although much is known about the short-term benefits of exercise, relatively little research
has examined the long-term effects of participating in exercise program, yet, durability of
the intervention beyond the training period has received less attention. The unique aspect
of this investigation was to include an assessment of maintenance of the exercise regimen
after program ended. While previous studies suggested that the functional performance
benefits of exercise programs decline in as short as two weeks after cessation of exercise
(Teixeira-Salmela et al. 2005; Hallage et al. 2010), we found the physical performance
gains from a Thai Yoga intervention were maintained until 12 weeks after classes finished.
It is possible that Thai Yoga appeared to be easier and desirable to learn and practice at
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home (The Thai Traditional Medicine Development Foundation 2004; Au-Yeung et al.
2009). Thus, older people continued to practice the principles of Thai Yoga afterwards.
Indeed, significantly higher levels of physical activity enjoyment (Figure 5.3H) and
program satisfaction (Figure 5.4) and higher compliance in self-practice throughout the
study period in the Thai Yoga group (Table 5.1) confirmed the program acceptance of
older participants.
In summary, the ACSM recommends that older adults participate in a well-rounded
exercise program consisting of four modes (aerobic, resistance, flexibility and balance),
rather than a single mode, to improve overall fitness and, in turn, prevent or ameliorate
age-associated declines in function (ACSM 2009). The results of the present study suggest
that low-intensity exercise regimen, such as Thai Yoga may be a good choice for
physically inactive older adults to initiate their physical activity and promote their physical
and psychological functioning. However, unlike other moderate- or vigorous-intensity
exercise regimen, the specificity of aerobic training necessitates that older adults
participate in some type of aerobic activity if they desire to gain further cardiorespiratory
fitness and psychological benefits. With respect to Tai Chi, a lack of improvement suggests
that further study is needed to explore the effect of this exercise training on functional
fitness and quality of life in older adults. For future studies, some factors that could affect
the outcome measurements may need to be considered. These factors include the
following: validation of the specific Tai Chi style and forms selected, the specific
mechanics of each Tai Chi form, the consistency among instructors in communicating the
correct performance of the Tai chi form, and a longer term of follow-up after Tai Chi
training.

5.6 Limitations
Despite these encouraging findings, there are some limitations to the generalisability of the
study. Firstly, the sample size was relatively small, participants were advantaged in terms
of socioeconomic status, and, as with any randomised controlled trial, participants selfselected to participate. Secondly, the principal investigator, and instructors were not
blinded to the intervention groups. As is the case in many exercise studies, one instructor
conducted the Tai Chi group and a second instructor, who was the principal investigator,
conducted the Thai Yoga group. Although both instructors followed specific protocols in
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their classes, the Thai Yoga instructor may have been more committed than the Tai Chi
instructor and so may have motivated his participants more strongly to achieve the various
physical performance goals. Hence, this study cannot necessarily be generalised to classes
taught by other instructors. Finally, although the participants were generally healthy, most
had been inactive prior to beginning this intervention. This may have allowed for some of
the dramatic changes evident in the data, in particular the fitness assessments, as most of
the progress during an exercise intervention occurs with novices during the initial stages of
the program.
Further research should be designed to cover some of the limitations of this study,
particularly in regard to sample size, frequency of assessments, and duration of
intervention. Prospective studies that follow participants for longer periods of time and use
more frequent evaluations would provide vital information about the mechanisms
underlying changes in physical health and psychological well-being. These mechanisms of
change may be different depending on the health status of the individual at baseline.
Therefore, further research would be beneficial to examine this not only in healthy elderly
people but also in physically frail older people. Because Thai Yoga and Tai Chi are both
holistic arts encompassing the body, mind, and spirit, it would be interesting in further
research to examine the role of Thai Yoga and Tai Chi on cognitive functioning in those
with mild to moderate impairment, particularly given the increasing rate of dementia and
Alzheimer’s disease in this population (Frye et al. 2007; National Institute on Aging 2002).
Moreover, although much is known about the short-term benefits of exercise, relative little
research has investigated the long-term effects of taking part in exercise interventions.

5.7 Conclusion
Results of this investigation support the idea that low-intensity exercise has beneficial
effects for older people. The results highlight the important physical and psychological
benefits that regular practice of Thai Yoga for 6 to 12 weeks can have on inactive yet
healthy older adults. With its lasting effect beyond the training period, it is recommended
that the Thai Yoga program should be incorporated as an effective strategy to promote
improvements in the functional fitness and quality of life of apparently healthy older adults
in any community centre.
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CHAPTER 6
GENERAL DISCUSSION AND CONCLUSION

6.1 Review of research program
Although a range of psychological, social and environmental variables are associated with
physical activity participation, the current evidence base is limited by studies that use
convenience samples, that have not distinguished between different types of physical
activity and recreational non-physical activity or, that have not focused specifically upon
older adults. Furthermore, empirical knowledge is relatively scant on health promotion
interventions that employ low-intensity balance and flexibility exercise regimens in order
to promote increased levels of physical activity and improved physical and psychological
functioning of insufficiently active older adults.
This PhD research program sought to redress these limitations and provide empirical
evidence to support the understanding of the individual-level factors that enable and limit
leisure-time physical and recreational non-physical activity among adults aged over 50
years in the general population (Study 1), and to examine the effectiveness of low-intensity
exercise regimens in improving the health and well-being of physically inactive older
adults (Study 2).
Study 1 showed that more than three-quarters of respondents attained the recommended
overall level of physical activity. However, less than half of them achieved sufficient levels
of vigorous activity, moderate activity, or even walking that was reported to be the most
common physical activity performed in the previous week. Perhaps more importantly, less
than one-quarter of the respondents met the physical activity guidelines for taking part in
muscle strengthening and flexibility activities, and approximately half of those reported no
participation in these activities during the week before the survey. This was reflected in the
high levels of sedentary behaviour among the sample as nearly two-thirds of the
respondents reported spending more than three hours a day sitting. Light activities and
household chores were the most common recreation activities among middle-age and older
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adults. The most preferred activities that respondents intended to do in the near future were
gentle physical activities, including participation in the interventions proposed in Study 2.
The principal predictors of participation in recreational non-physical activities were the
availability of recreational facilities, attitudes to physical activity and long-term health
conditions. Attitudes to physical activity, the perceived benefits of, and barriers to physical
activity, and long-term health conditions were associated with participation in physical
activity.
These results imply that interventions to promote physical activity need to address different
factors for the range of domains in physical activity. They suggest that health promotion
programs should target the enhancement of middle-age and older people’s positive
attitudes and motivation, provide education about the health and social benefits of physical
activity, and attempt to eliminate or modify perceived barriers to the achievement of
desired behavioural changes. They also highlight the need for public policy to provide
available, accessible and convenient physical activity facilities and promote awareness of
available local recreational facilities. The findings from Study 1 guided the direction of the
subsequent intervention study (Study 2) in response to the expressed demand for less
strenuous exercise programs and the low rates of muscle strengthening and flexibility
activity participation found among older people. This exercise intervention is essential for
inactive older adults as they help promote muscle strength and flexibility which may
protect against disability, enhance functional independence, and encourage regular
participation in physical activity.
Study 2 demonstrated that Thai Yoga participants significantly improved upper-body
strength (28.8%), lower-body strength (28.4%), upper-body flexibility (64.1%), lowerbody flexibility (103.8%), agility and dynamic balance (14.6%), aerobic endurance
(11.3%), SF-36 vitality dimension (17.7%), and their scores on the Physical Activity
Enjoyment Scale (24.0%). These beneficial effects were maintained 12 weeks after
completion of the intervention. These findings provide the objective evidence that lowintensity flexibility-balance exercise has significant beneficial effects on physical and
psychological functioning in sedentary older adults, and that these benefits are comparable
to those of ‘traditional’ multicomponent exercise programs. The findings suggest that older
people can improve their health and well-being through low-intensity exercise regimens,
and that Thai Yoga can be incorporated as an effective strategy to promote improvements
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in the functional fitness and quality of life of apparently healthy older adults in any
community centre.

6.2 Implications for physical activity determinants research
To facilitate the effective design and evaluation of physical activity promoting strategies,
there is a need to develop better understanding and measurement of the factors that
facilitate and limit physical activity participation. The results of this research program
indicate potential directions for future research that conceptualises and measures the
determinants of physical activity at a population level. The following sections discuss
implications for future research that relates to determinants of physical activity including
integrating variables across correlate domains, differentiating among the domains of
physical activity and enhancing the representativeness of research participants.

6.2.1 Integrating variables across predictor domains
As this research program incorporated predictor variables across socio-demographic and
health characteristics, psychological, social, and environmental domains which is
consistent with the ecological model, the comparatively high amount of leisure-time
physical activity variation accounted for supports this approach. The 56% of energetic
activities and the 58% of exercise class activities variation accounted for in Study 1 (see
Chapter 4, Tables 4.32 and 4.34), for example, is much higher than the 30% or less
typically accounted for by behavioural or psychological theory-based variables alone
(Baranowski et al. 1998). This improvement may also be attributable to the higher number
of predictor variables included in Study 1 (compared with previous studies), and/or the use
of more reliable, valid measurement scales. Each of these explanations is important to
consider in future research to maximise the prediction of leisure-time physical activity.
Having integrated a wide range of variables across the different domains of physical
activity and recreational non-physical activity, the next stage for future research is to
consider examining the predictors of physical activity.
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6.2.2 Differentiation among physical activity domains
In Study 1, the combined predictors accounted for markedly more variation in vigorousintensity activity than moderate-intensity activity, walking, or strengthening-flexibility
activity (see Chapter 4, Tables 4.37-4.40). This may reflect respondents adopting a narrow
and traditional conceptualisation of leisure-time physical activity that corresponds only to
vigorous-intensity exercise. It also suggests the need for specificity when predicting
physical activity. Future research may need to obtain responses to items separately for each
domain of physical activity. With this approach, participants would for example, indicate
the anticipated benefits or perceived barriers associated with each of vigorous-intensity
activity, moderate-intensity activity, walking, resistance training, and flexibility activity.
This method however, would markedly increase participant burden.
With the lower amount of variation accounted for in moderate-intensity, walking and
strengthening-flexibility activity than vigorous-intensity activity, new predictive models
may need to be developed specifically for these domains. For example, recent research on
walking has highlighted the influence of perceived and objective environmental variables
such as the availability of parks, attractive design features, safety, dedicated paths,
convenient destinations, land use mix, street connectivity, and population density (Bird et
al. 2010; Duncan & Mummery 2005; Foster, Hillsdon & Thorogood 2004; Giles-Corti,
Broomhall, et al. 2005; Humpel et al. 2004; Leslie et al. 2005), as well as dog ownership
(Bauman et al. 2001). Giles-Corti, Timperio, Bull & Pikora (2005) for example, provide
examples of predictive models to explain recreational walking versus transport related
walking. Much less predictive research has focused specifically on low- to moderateintensity exercise such as Pilates, Yoga, Tai Chi etc.
Existing measures of moderate-intensity physical activity and walking have lower levels of
reliability and validity than measures of vigorous-intensity activity (Brown et al. 2004).
This is likely to contribute to measurement error and lower levels of prediction of these
types of activity. (Burton et al. 2005). More work is needed to improve the reliability and
validity of self-reported indices of moderate-intensity activity and walking as well as
strengthening and flexibility activity, and to validate the against objective indices of
different forms of physical activity and sedentary behaviour.
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6.2.3 Sampling and representativeness
Although population-based random sampling was used, the final sample in Study 1 tended
to over represent people from low socio-economic position (see Chapter 4, Table 4.2). This
is a positive novel finding since individuals of low socio-economic position are usually
difficult to reach the surveys (Burton, Turrell & Oldenburg 2003). Formative research has
suggested that the relevance of physical activity correlates may differ among people of
diverse socio-economic position (Burton et al. 2003). Population-based research with more
socio-demographically diverse samples is required therefore, to identify the full range of
predictors across individuals in the population and to accurately determine the strength of
their associations with physical activity. Ways to optimise the socio-demographic diversity
of research participants in future research could include targeted sampling, over-sampling,
and participation incentives.

6.3 Implications for physical activity intervention research
In Study 2, the positive effects of low-intensity balance and flexibility exercise regimen on
health benefits and functional outcomes were acknowledged. Future research in this area
should focus on comparative studies evaluating the effectiveness of diverse interventions
to identify the ones most likely to be successful in the initiation and maintenance of
physical activity among older adults. Such studies will support the development of
effective exercise interventions for the older population. More intensive interventions that
reach large segments of the older adult population and that can be sustained over time
should be developed. Furthermore, appropriate, valid, and reliable measures of physical
activity specially for older adults should be identified and used in future research. These
efforts would increase comparability among studies of diverse interventions.

6.4 Implications for physical activity promotion among older
people
Improvement in population levels of physical activity is a national and global priority
because of the significant public health burden associated with inactivity, and the marked
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physical, social, and economic benefits that accrue from relatively small increases in
physical activity levels. The results of this research program indicate potential directions
for public health efforts to promote physical activity among older people.
Health promoting behaviours among the elderly are of primary concern for health
professionals. As explained in Chapter 2, physical activity is essential for older adults in
order to increase their likelihood of staying healthy and functioning independently. This
research program contributes evidence about predictors of physical activity that can
provide the basis for generating effective interventions to increase physical activity and
improve physical and psychological functioning of older individuals.
For example, a key finding of Study 1 that attitudes towards physical activity were the
most powerful set of predictors is in agreement with earlier research (Browning et al.
2009; Crombie et al. 2004; Lawlor et al. 2002; Eyler et al. 2002). This suggests that health
promotion interventions should aim at enhancing positive attitudes to physical activity
among inactive middle aged and older adults and supporting the beliefs that there is much
they themselves can do to be more physically active. Research has shown the importance
of self-efficacy in the adoption and maintenance of physical activity (Burke et al. 2007;
Lippke et al. 2004; Trost et al. 2002). This characteristic may need enhancement through
targeted communications before people are ready to consider physical activity programs.
The findings from Study 1 suggest that it may be useful to engage people aged over 50 in
psychological programs, such as positive lifestyle changes, and self-management education
programs (Victorian Department of Health 2012), to encourage healthy aging as a
precursor to any physical activity promotion.
In order to assist in the adoption and maintenance of physically active lifestyles, it is
essential that interventions are tailored to individuals’ beliefs, abilities and preferences and
that a variety of physical activity options is made available (van der Bij et al. 2002). As
presented in Chapter 4, many older adults preferred to take part in light or gentle physical
activity such as gentle exercise, relaxation class, meditation, stretching, Tai Chi, Yoga, and
household chore activities rather than strenuous activities. Therefore, exercise programs
have to suit older people’s sedentary lifestyles, at least to start with. Immediate
introduction of traditional exercise programs which typically comprise lots of vigorousintensity activity are likely to be rejected. The advantage of gentle exercise is that it starts
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close to the usual physical activity habits of older people so that it is not too difficult to
introduce older adults to regular physical activity through such a program.
The survey information from Study 1 clearly showed that access to convenient recreational
facilities presents important motivators and barriers to participation in physical activity.
Public health policies that provide opportunities and reduce barriers to physical activity are
needed. Community health practitioners, who work closely with community dwellers and
other community organisations, can play a crucial role in shaping health-promoting policy.
Establishing a strong community network and encouraging people to believe in their ability
to bring about changes in their physical activity are important strategies. One study of
worksite health promotion demonstrated that women with a substantial social network and
a high level of interaction with their co-workers were more likely to adopt and maintain
physical activity (Kelsey et al. 2000). The findings from Study 1 regarding the use of
recreational facilities and time devoted to recreational activities suggest that public policy
will need to address changing the environmental context in order to increase the
availability and accessibility to physical activity facilities such as level pavements, parks,
bike-lanes, and recreation centres. Importantly, such environmental characteristics can
facilitate choices by individuals to be more physically active as part of their daily routines
(Sallis & Owen 1999).
The findings from the intervention study (Study 2) are consistent with previous research
(Chen et al. 2007). They suggest that exercise programs that are too complicated to learn
or perform are likely to discourage older learners, lower their self-esteem, diminish
interest, and decrease participation. To achieve health benefits from exercise programs, it
is essential to construct the content of the programs so that the elderly population finds it
feasible and enjoyable. These exercise programs can also be incorporated with social
programs, and may be regarded as a form of social support. In view of the age-related
decline in many physical functions, it could be argued that for the ‘old elderly’, the most
important benefit of exercise programs will be in the area of promoting social support and
social interaction, which are key components in positive ageing (Chong et al. 2006). In this
regard, the main criteria for the choice of exercise should be that it is enjoyable, contains
different components targeted towards improving aerobic capacity, balance and muscle
strength, with the key goal of motivating large numbers of elderly people living in the
community to participate on a regular basis.
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The implications of the findings from Study 2 for inactive older people’s health are quite
profound. The Thai Yoga program persuaded inactive adults to do more exercise and
shifted their health status in a relatively short period of time in a relatively economical
fashion. This suggests that the Thai Yoga program could be an effective and practical
intervention that should be disseminated widely among this age group. For example, the
implementation of the Thai Yoga intervention through the Illawarra Older Women
Network (OWN) has led to the current training of middle-age and older women to train
new recruits to Thai Yoga throughout the Illawarra region (see Appendices O and P).

6.5 Strengths of the research program
This PhD research program significantly contributes to the evidence base by providing new
empirical information that fulfils the gap in the literature. Such information can be used to
enhance not only the understanding of individual-level variables contributing to leisuretime physical activity in the middle-age and older adult population, but also the knowledge
on health benefits obtained from low-intensity balance and flexibility exercise regimens.
The inclusion of multilevel factors of psychological variables, social influences variables
and physical environment to predict the different domains of leisure-time physical activity
in these adult groups sheds some light on which variables future investigators should focus
on to develop specific programs promoting active lifestyles in this population. The new
empirical knowledge gained from the intervention study will assist older people to adopt
leisure-time physical activity, make it a sustainable part of their lives, and help improve
their health and well-being.
The strengths of this research program are that it:
 used randomly selected population-based samples to obtain results relevant to physical
activity promotion at a population level.
 integrated psychological, social, and environmental variables to explain variation in
leisure-time physical activity, which is consistent with contemporary social ecological
approaches to health promotion theory and research evidence.
 identified

which

activity-related,

health-related,

psychological,

social,

and

environmental variables contributed to the unique variation of vigorous-intensity
exercise, moderate-intensity physical activity, walking, strength training, and flexibility
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exercise among older individuals so as to identify priority targets for physical activity
promotion.
 determined the effects of structured low-intensity balance and flexibility exercise
programs on several components of functional fitness and quality of life among inactive
older adults.

6.6 Conclusions
Study 1 assessed the predictors of participation in recreational non-physical activity and
physical activity in Australian adults aged over 50. The study found differences between
non-physical activity recreation and physical activity domains were influenced by different
sets of variables of psychological, social and environmental determinants. These findings
emphasise the need for health promotion programs to focus on the enhancement of
individuals’ positive attitudes and motivation, provide education about the health and
social benefits of physical activity and reduce barriers to the achievement of desired
changes. Effective interventions to promote physical activity need to address different
factors for different domains of physical activity.
Study 2 examined the effectiveness of low-intensity exercise regimens in improving
functional fitness and quality of life in inactive yet healthy older adults. The results clearly
contend that low-intensity balance and flexibility exercise has significantly beneficial
effects for older people. It is recommended that the Thai Yoga exercise program should be
incorporated as an activity program in community setting to promote physical and
psychological functioning of older adults.
Based on the findings from this research program, it is unlikely that a one-size fits all
approach will be an effective strategy to enable older people to attain the recommended
levels of physical activity for maintaining good health. Rather, it may be necessary to
develop tailored approaches that are sensitive to particular preferences for why, where and
how to exercise.
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Participant Information Sheet
A survey of physical activity behaviour among Illawarra residentsaged 50 years and
over
This is an invitation for you to participate in a study conducted by the researcher in the School of
Health Sciences, Faculty of Health and Behavioural Sciences, at the University of Wollongong.
The purpose of the research is to obtain an understanding of the attitudes and practices of people
aged 50 years and over in relation to physical activity. We have defined physical activity to mean
any action that makes your body move such as walking, running, exercise, sport, household or
physical work activities. The information provided by participants in this survey will be very useful
in planning future health promotion programs for people aged 50 years and over in the Illawarra
region.
These are the people from the university involved in this study
Mr Chaiya Noradechanunt (Ph.D. student)
Professor Tony Worsley (Chief Supervisor)
Phone: 04301 16809
Phone: 4221 5103
Email: cn165@uow.edu.au
Email: tworsley@uow.edu.au
What we would like you to do
If you choose to participate in this study, you will be asked to complete a survey questionnaire.
Within each question there are a number of options, it is important you choose the option that best
fits with what you currently do. There are no correct answers, in other words, we are very
interested to know about your opinions and experiences in relation to physical activity. The
questionnaire will take approximately 30 minutes to complete.
There are no inherent risks with the completion of this survey, and your participation is entirely
voluntary. At any stage during this study you free to withdraw your participation and data from the
completed survey at any time. However, this cannot be done if your contact details are not
provided. Your refusal to participate in the study will not affect your relationship with the
University of Wollongong. Data collected from the completed survey will be anonymous, no
participants will be able to be personally identified. The data will be reported and presented as
grouped data only in various forms, including a PhD thesis, academic journal articles and
conference presentations. The results of this research will provide important information on the
health behaviours of people in the Illawarra. Thus, your support in this study is important and
appreciated.
Ethics review and complaints
This study has been reviewed by the Human Research Ethics Committee (Social Science,
Humanities and Behavioural Science) of the University of Wollongong. If you need further
information about the research, please do not hesitate to contact the researcher (details provided
above). If you have any concerns or complaints regarding the way this research is conducted, you
can contact the University Ethics Officer, directly on (02) 4221 4457.
Thank you for your interest in this study.
___________________________________________________________________________
The Australian Electoral Commission (AEC) has supplied name, address, gender and age-range information for this
medical research study in conformity with item 2 of subsection 90B(4) of the Commonwealth Electoral Act 1918 and
subregulation 9(a) of the Electoral and Referendum Regulations 1940. The information has been provided by the AEC
on a confidential basis and will not be forwarded on or sold or otherwise disclosed or used for any purpose other than to
contact participants for this medical research project.
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Participant ID_____________________

Illawarra Adults’ Physical Activity Behaviour Survey
A survey of physical activity behaviour among Illawarra residents aged 50 years and over

This survey aims to collect information about time and facility uses, attitudes, patterns and levels of
practice, and barriers in relation to physical activity in order to inform policy development and program
planning to promote physical activity among older adults aged 50 and over in the Illawarra region. There are
no right or wrong answers, but we are interested in your opinions and experiences so the research can be
valuable as possible.

Thank you for electing to participate in this survey.
This survey is voluntary and respondents remain anonymous.
All of the information you give us will be treated as strictly private and confidential.
No personal details will be revealed to anyone.
All identifying information (names and addresses) will be destroyed at the end of this project
unless you give permission to take part in subsequent studies
The UOW Human Ethics Committee has approved this survey.

Questions or requests for further information can be directed to Mr Chaiya Noradechanunt
(Email: cn165@uow.edu.au or Mobile: 04 3011 6809)

Once you have completed the survey, please return it in the enclosed reply paid envelope.
(No stamps necessary)
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Your time use for recreational activities
For each of the activities listed below, we would like you to indicate how often you do them.
1. Here is a list of recreational activities. About how often have you done these in the last TWELVE (12)
months?
Please cross (X) one box for each
Never
Once
Once a
Once
Once a More
activity.
every six
month
every
week
than
months
two
once a
weeks
week
Physical activity or play in a park or on a
1
2
3
4
5
6
beach
Running , jogging or cycling
1
2
3
4
5
6
Attending gym, fitness, or weight
1
2
3
4
5
6
classes
Walking
1
2
3
4
5
6
Team sports (eg. football, netball,
1
2
3
4
5
6
basketball)
Exercise class (eg. aerobics)
1
2
3
4
5
6
Golf
1
2
3
4
5
6
Lawn bowls
1
2
3
4
5
6
Home-based exercises (eg. fitball,
1
2
3
4
5
6
stretches)
Racquet sport (eg. tennis, squash,
1
2
3
4
5
6
badminton)
Yoga, Tai-chi or qigong
1
2
3
4
5
6
Swimming or surfing
1
2
3
4
5
6
Water activities (eg. rowing, diving,
1
2
3
4
5
6
canoeing, boating, sailing)
Fishing
1
2
3
4
5
6
Doing housework (eg. cleaning,
1
2
3
4
5
6
cooking)
Gardening, working around the house
1
2
3
4
5
6
Working on hobbies (eg. craft, painting)
1
2
3
4
5
6
Watching television or listening to the
1
2
3
4
5
6
radio
Reading books or magazines
1
2
3
4
5
6
Playing indoor games (eg. cards, chess)
1
2
3
4
5
6
Visiting relatives or friends
1
2
3
4
5
6
Going to the cinema or nightclub
1
2
3
4
5
6
Going to concerts/plays/ballet
1
2
3
4
5
6
Going singing or dancing
1
2
3
4
5
6
Going for drives or picnic
1
2
3
4
5
6
Going for nature walks, bush walks,
1
2
3
4
5
6
hiking or camping
Church or religious activities
1
2
3
4
5
6
Participating in volunteer work
1
2
3
4
5
6
Attending club or group meeting
1
2
3
4
5
6
Going to the seniors centre
1
2
3
4
5
6
Shopping (not for groceries)
1
2
3
4
5
6
Window shopping
1
2
3
4
5
6
Looking after pets or walking the dog
1
2
3
4
5
6
Spending time with your children
1
2
3
4
5
6
Doing nothing in particular
1
2
3
4
5
6
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Your use of recreational facilities
2. Have you ever used any of the following recreational facilities? If no, please cross ‘never’. If yes, cross
the box showing how recently.
No, never Yes, more
Yes, in the last
Yes, in the
Yes, in the
Recreational facility
than a year
twelve months
last month
last week
ago
ago
Public swimming pool
Oval or sporting field
Indoor recreation facility (eg.
gym, indoor sports, yoga
centre)
Outdoor recreation facility
(eg. golf course, tennis court)
Public park
Public recreation area (eg.
national park, beach)
Bike path
Senior centre
Member club

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Your intended recreational activities
Now think about things you would like to do but never got around to them. Write those activities below
and indicate where you can access those activities.
3. What are the three recreational activities which you would like to try in the next few months and how
would you access them?
Name of activity
Name of resource
1.
2.
3.

Your thoughts and feelings about physical activity
This section asks for your personal opinions about physical activity. This includes things like walking,
sports, running, swimming, cycling, etc. There are no right or wrong answers – we just want to have your
opinions.

Your intention to be active
4. How strong or weak is your intention to be physically active in the next few months?
Very weak
Weak
Unsure
Strong
Please cross only one box.
1
2
3
4

Very strong
5

5. Which phrase below best describes how you feel about the amount of physical activity you intend to
do in the near future?
Please cross only one
box.
I do NOT intend to be more active than I have been over the last week
1
I intend to become more active sometime over the NEXT SIX MONTHS than I
2
have been over the last week
I intend to be more active over the NEXT MONTH than I have been over the
last week
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6. To what extent do you agree or disagree with each statement below about physical activity and
health?
Please cross one box per item.
Strongly
Disagree
Unsure
Agree
Strongly
disagree
agree
Doing some kind of physical activity is a
1
2
3
4
5
habit for me
Physical activity takes a lot of effort
1
2
3
4
5
Right now, I am better off spending my time
1
2
3
4
5
doing other things than physical activity
In the last two years, I have been involved in
1
2
3
4
5
regular physical activity at one time or
another
Being physically active is important for me
1
2
3
4
5
Doing physical activity requires serious
1
2
3
4
5
commitment
I have always done some kind of physical
1
2
3
4
5
activity
After a hard day I don’t need to do physical
1
2
3
4
5
activity, I need to relax
I have always been good at sport/physical
1
2
3
4
5
activity
I have never been the type to sit still for too
1
2
3
4
5
long
Physical activity is hard work
1
2
3
4
5
I am not the physically active type
1
2
3
4
5
I get all the physical activity I need from
1
2
3
4
5
being busy during the day
Currently, I exercise enough to keep healthy
1
2
3
4
5
Meeting new people is good for me
1
2
3
4
5
Moderate exercise that increases my heart
1
2
3
4
5
rate slightly can improve my health
Half an hour of brisk walking on most days is
1
2
3
4
5
enough to improve my health
Increasing physical fitness is good for me
1
2
3
4
5
To improve my health it is essential for me
1
2
3
4
5
to do vigorous exercise for at least 20
minutes each day, 3 times a week
Exercise doesn’t have to be done all at one
1
2
3
4
5
time, 3-5 blocks of 10 minutes are okay

Why be physically active?
7. There are different reasons why people might do physical activity. Which of these could motivate YOU
to do more physical activity?
Please cross one box per item.
Strongly
Disagree
Unsure
Agree
Strongly
disagree
agree
To prevent health problems
1
2
3
4
5
To help manage stress or depression
1
2
3
4
5
To lose weight, or manage my weight
1
2
3
4
5
To improve my appearance
1
2
3
4
5
To spend time with others (eg. friends, family, 1
2
3
4
5
partner)
To make me feel good/enjoy myself
1
2
3
4
5
To help me remain independent
1
2
3
4
5
To help me improve my mental health
1
2
3
4
5
To give me the opportunity to socialize with
1
2
3
4
5
other people
To give me a sense of accomplishment
1
2
3
4
5
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Barriers to physical activity
8. Here are some things that might make it difficult for you to do physical activity. Which of these things
make it difficult for YOU to do physical activity?
Please cross one box per item.
Strongly
Disagree
Unsure
Agree
Strongly
disagree
agree
Lack of money
1
2
3
4
5
Poor health
1
2
3
4
5
Facilities are too far away
1
2
3
4
5
Problems with transport
1
2
3
4
5
My age (eg. I’m too old)
1
2
3
4
5
Cost of membership/equipment
1
2
3
4
5
I do not enjoy physical activity
1
2
3
4
5
Lack of time
1
2
3
4
5
I have a disability
1
2
3
4
5
I’m too shy or embarrassed
1
2
3
4
5
My weight (eg. too thin, too fat)
1
2
3
4
5
Lack of access to childcare
1
2
3
4
5
Lack of skill
1
2
3
4
5
Work demands (eg. too much work)
1
2
3
4
5
Dislikes going out alone
1
2
3
4
5
Dislikes going out in the evenings
1
2
3
4
5
Dislikes going out in bad weather
1
2
3
4
5
Shortness of breath
1
2
3
4
5
Lack of energy
1
2
3
4
5
Painful joints
1
2
3
4
5
Fear of falling
1
2
3
4
5
Safety and security concern (eg. crime, traffic,
1
2
3
4
5
pollution)
I have unpleasant experiences of doing
1
2
3
4
5
physical activity in childhood
I did not enjoy doing physical activity in
1
2
3
4
5
childhood

9. During the past three months, how often have family or friends:
Please cross one box per item.
Never
Rarely
Encouraged you to do physical activity
Criticised you or made fun about you doing
physical activity
Done something to help you be physically
active
Done or offered to do physical activity with
you
Made it difficult for you to do physical
activity
Invited you to do physical activity with
them
Discussed physical activity with you
Complained about you doing physical
activity

Sometimes

Often

Very
often

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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Your current physical activity levels
Please think of all the activities you do at work, at home and around your yard, getting from place to
place, and activities undertaken in your spare time for recreation, exercise or sport.

Vigorous physical activity:
Think about all the vigorous activities which require hard physical effort. In particular think about those
activities that you did in the last seven days. These activities may make you breathe harder than normal and
may include things like heavy lifting, aerobic exercise, fast walking, or fast bicycling. It is important that you
think only about those physical activities that you performed for at least 10 minutes at a time.
10. During the last seven days, on how many days did you take part in vigorous physical activities that
lasted for at least 10 minutes and caused heavy sweating or a large increase in breathing or heart rate?
Never
1-2 days
3-4 days
5-7 days
Don’t know/ not
sure
Please cross only one
1
2
3
4
5
box
11. How much total time did you usually spend doing vigorous physical activities on one of those days?
For example, Jack usually performed an aerobic dance for 15 minutes in the morning and a fast bicycling for
30 minutes in the afternoon, therefore the total time a day he spent doing those vigorous activities was 45
minutes.
None
10-19
20-29
30 minutes
Don’t know/ not
minutes
minutes
and over
sure
Please cross only one
1
2
3
4
5
box
12. If your pattern of activity varies from day to day, how much total time did you spend over the last
seven days doing vigorous physical activity?
For example, Peter undertook fast swimming for 30 minutes on Sunday and Tuesday then he spent one
hour on Thursday for jogging and finally he did a heavy lifting work for one hour on Friday, thus the total
time he spent over the last seven days doing those vigorous activities was three hours.
None
Less than
1-3 hours a
More than 3 Don’t know/ not
one hour a
week
hours a week sure
week
Please cross only one
1
2
3
4
5
box

Moderate physical activity:
Now think about the activities which took moderate physical effort that you performed in the last seven
days. For example, moderate physical activities may make you breath somewhat harder than normal and
include carrying light loads, bicycling at a regular pace, swimming gently, playing doubles tennis, or playing
golf, etc. Do not include muscular strength training (such as hand-held weights, weight machines, or pushups) or flexibility activities (such as yoga, Tai-chi, or stretch exercise), and walking. Again, think about only
those physical activities that you performed for at least 10 minutes at a time.
13. During the last seven days, on how many days did you take part in moderate physical activities that
lasted for at least 10 minutes and caused only light sweating or a slight to moderate increase in breathing
or heart rate?
Never
1-2 days
3-4 days
5-7 days
Don’t know/ not
sure
Please cross only one
1
2
3
4
5
box
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14. How much total time did you usually spend doing moderate physical activities on one of those days?
For example, John usually spent half an hour on gentle swimming and the other half on slow bicycling. Thus,
his total time spent on those activities was one hour.
None
10-19
20-29
30 minutes
Don’t know/ not
minutes
minutes
and over
sure
Please cross only one
1
2
3
4
5
box

15. If your pattern of activity varies from day to day or includes multiple tasks, how much total time did
you spend over the last seven days doing moderate physical activity?
For example, in the last seven days Emmy vacuumed her house for 30 minutes, planted grass and watered
plants in her front yard for 30 minutes on Sunday, then she spent one hour on a gentle swim on
Wednesday, and she spent two hours playing doubles tennis on Friday. Therefore, the total time she spent
over the last seven days doing those activities was four hours.
None
Less than
1-3 hours a
More than 3 Don’t know/ not
one hour a
week
hours a week sure
week
Please cross only one
1
2
3
4
5
box

Muscle-strengthening activity:
Now think about those physical activities which are specially designed to strengthen your muscles that you
performed in the last seven days, Muscular strengthening activities may include lifting weights or doing
calisthenics such as hand-held weights, weight machines, or push-ups. Think only about those physical
activities that you did for at least 10 minutes at a time.
16. During the last seven days, on how many days did you do physical activities specially designed to
strengthen your muscles?
Never
1-2 days
3-4 days
5-7 days
Don’t know/ not
sure
Please cross only one
1
2
3
4
5
box
17. How much total time did you usually spend doing muscular strengthening activities on one of those
days?
None
10-19
20-29
30 minutes
Don’t know/ not
minutes
minutes
and over
sure
Please cross only one
1
2
3
4
5
box

Flexibility activity:
Take a moment to think about physical activity you performed in the last seven days that required muscle
stretching. For example, these activities may include stretch exercise such as yoga, Tai-chi, or exercises like
bending side-to-side, toe touches, and leg stretches. Think only about those physical activities that you did
for at least 10 minutes at a time.
18. In the last even days, on how many days did you perform flexibility or stretching activities?
Never
1-2 days
3-4 days
5-7 days
Don’t know/ not
sure
Please cross only one
1
2
3
4
5
box
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19. How much total time did you usually spend performing flexibility or stretching activities on one of
those days?
None
10-19
20-29
30 minutes
Don’t know/ not
minutes
minutes
and over
sure
Please cross only one
1
2
3
4
5
box

Walking:
Now think about the time you spent walking in the last seven days. This includes walking at work and at
home, walking to travel from place to place, and any other walking that you might do solely for recreation,
sport, exercise or leisure.
20. During the last seven days, on how many days did you walk for at least 10 minutes at a time?
Never
1-2 days
3-4 days
5-7 days
Don’t know/ not
sure
Please cross only one
1
2
3
4
5
box
21. How much total time did you usually spend walking on one of those days?
None
10-19
20-29
30 minutes
minutes
minutes
and over
Please cross only one
1
2
3
4
box

Don’t know/ not
sure
5

22. If your pattern of activity varies from day to day or includes multiple tasks, how much total time did
you spend walking over the last seven days?
None
Less than
1-3 hours a
More than 3 Don’t know/ not
one hour a
week
hours a week sure
week
Please cross only one
1
2
3
4
5
box

Sitting:
Now, think about the time you spent sitting during the last seven days. Include time spent sitting at work, at
home, while doing course work, and during leisure time. This may include the time you spent sitting at a
desk, visiting friends, reading, sitting or lying down to watch television.
23. During the last seven days, how much total time did you usually spend sitting?
None
Less than
1-3 hours a
More than 3
one hour a
day
hours a day
day
Please cross only one
1
2
3
4
box
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Don’t know/ not
sure
5

You and Your General Health
In this section we need some background and health information so that we can compare the various
groups of people who complete this survey.
24. In which country were you born?
Australia
1

Other country, please name
2 ____________________________________

25. What is your postcode? _____________
26. What is your date of birth? (Day/Month/Year, e.g. 16/6/1968) _____________________________
27. What is your gender?
28. What is your height? _____________ Centimeters or ______________ Feet ____________Inches
29. What is your weight?_____________ Kilograms or ______________ Pounds
30. Which one of the following best describes your marital status and your current living arrangements?
Please cross ONE box
only.
Living alone with no children
(eg. single/never married/separated/divorced/widowed)
Single parent living with one or more children
(eg. separated/divorced/widowed)
Single and living with friends or relatives
Couple (married or defacto) living with no children
Couple (married or defacto) living with one or more children
31. What is the highest educational qualification you have completed?

Please cross ONE box
only.

Never went to school/ Did not complete highest level of secondary school
Highest level of secondary school
Certificate, trade qualification/ Undergraduate diploma or associate diploma
University degree or higher (including postgraduate diploma)
Other (please specify) _____________________________________
32. Which one of the following best describes your current employment
situation
Full time paid work in a job, business or profession
Part time paid work in a job, business or profession
Casual paid work in a job, business or profession
Work without pay in a family or other business
Home duties not looking for work
Unemployed looking for work
Retired
Permanently unable to work
Other (Please specify)______________________________________

33. a) Do you currently smoke?
b) Are you an ex-smoker?

No
No
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Please cross ONE box
only.

34. a) Do you currently drink alcohol?
No
c)
b) How many glasses of alcohol do you drink per week? ____________Glasses
c) How many times per week do you drink alcohol?
Occasionally (less 2-3 times per
4-5 times per
than once a week week
week
Please cross one box per
item.
35. In general, would you say your health is:
Poor
Fair
Please cross one box per
item.

Good

Everyday

Very good

Excellent

36. About how many times have you seen a GP in the past year? ______________ Times
37. Have you ever been told by a doctor that you have any of the LONG-TERM health conditions listed
below? (Please only include those conditions that have lasted, or are likely to last, for six (6) months or
more.)
Please cross one box per item.
No
Yes
Arthritis
Asthma
Any type of cancer
Chronic bronchitis or emphysema
Diabetes
Heart/coronary disease
High blood pressure/hypertension
Any other serious circulatory condition (e.g. stroke, hardening of the
arteries)
Other (please
describe)_______________________________________________________________________________

Thank you for the time and effort you have put into completing this survey for us.
It is very much appreciated and the information you have provided will be important for our research.
A summary of general findings will be made available early next year
on the HBS research website for interested respondents at
http://www.uow.edu.au/health/frcnewsletters/index.htm
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An Invitation to Participate in Physical Activity Program
for Illawarra residents aged 50 years and over
Apart from the survey, we are planning a 12-week study for developing a physical activity program
to promote exercise among Illawarra resident aged 50 years and over. This program proposes a new
module of leisure-time physical activity that includes flexibility, relaxation exercises and
meditation (similar to yoga or tai-chi but different styles of posture and practice which are called
‘Thai yoga’ or ‘Rusie Dadton’). The participants of the program will participate in the 12-week
Thai yoga exercise class for at least three (3) days a week (one and a half hour per day). We
anticipate that the program can be run in Wollongong within this year between July and September
2010.
If you are interested to participate in this program, please indicate your intention and provide us
your contact details. Essential information regarding the program will be provided before program
commencement.

Would you like to participate in this physical activity program?
Please cross only one box bellow.
…….No, I don’t want to participate in the program
…….Yes, I would like to participate in the program, and
I give permission for University of Wollongong research staff to contact me
as contact details provided below:
Name ……………………………………………………………………………………………
Street address………………………..Suburb………..…………...… Postcode…………..……
Home phone……………………………..Mobile phone………………………………………..
Email address……………………………………………………………………………………

Thank you for your interest in this program.

247

Appendix F
Ethics Approval of Study 2

248

249

Appendix G
Consent Form of Study 2

250

CONSENT FORM FOR ADULT PARTICIPANTS
Research title: Effect of low-intensity exercise on quality of life and physical function in
community dwelling sedentary older adults: a randomized controlled trial
Researchers: Chaiya Noradechanunt, Professor Tony Worsley and Dr Herb Groeller
I have been given information about “Effect of low-intensity exercise on quality of life and
physical function in community dwelling sedentary older adults: a randomized controlled trial” and
discussed the research project with Chaiya Noradechanunt who is conducting this research as part
of a PhD degree supervised by Professor Tony Worsley and Dr Herb Groeller from the School of
Health Sciences, Faculty of Health and Behavioural Sciences at the University of Wollongong.
I have been advised of the potential risks and burdens associated with this research. I understand
that the risks to me are minimal in this study. I have read the information sheet, and have had an
opportunity to ask Chaiya Noradechanunt any questions I may have about the research and my
participation in the study.
I understand that if I consent to participate in this study I will be asked to complete measurement
questionnaires, I will be randomly assigned to take part in one of the following three groups. 1) A
Thai yoga exercise group in twice-weekly 90-minute sessions for 12 weeks, 2) a Tai Chi exercise
group in twice-weekly 90-minute sessions for 12 weeks or 3) a control group, and I will need to be
involved in four measurement visits at baseline, 6 weeks, 12 weeks and 24 weeks of the study
period. I have agreed to provide a record of my daily physical activities during the study period,
which will be stripped of personal identifiers and coded by the researchers prior to any analysis.
I understand that my contribution will be confidential and that there will be no personal
identification in the data that I agree to allow to be used in the study.
I understand that my participation in this research is voluntary, I am free to refuse to participate and
I am free to withdraw from the research at any time. My refusal to participate or withdrawal of
consent will not affect my treatment in any way and my relationship with the University of
Wollongong.
If I have any enquiries about the research, I can contact Chaiya Noradechanunt on 0430 116 809
and Dr Herb Groeller on 4221 3461. If I have any concerns or complaints regarding the way the
research is or has been conducted, I can contact the Ethics Officer, Human Research Ethics
Committee, Office of Research, University of Wollongong on 4221 4457.
By signing below I am indicating my consent to participate in the research. I understand that the
data collected from my participation will be used primarily for a PhD thesis, and will also be used
in summary form for journal publication and conference presentations, and I consent for it to be
used in that manner.
Signed

Date

.......................................................................
Name (please print)

…......./............/.............

.......................................................................
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Medical Clearance Form
Name of Patient __________________________________________________________________
Your patient is interested in taking part in a 12-week low-intensity exercise study undertaken by
the researchers at the University of Wollongong. Participants of the study will be randomly
assigned to one of three groups: 1) twice 90-minute weekly Tai Chi sessions, 2) two 90-minute
weekly sessions of Thai yoga, or 3) a control group. The Senior Fitness Test (SFT) battery will be
used to assess functional fitness of the participant at baseline, 6 weeks, 12 weeks and follow-up at
24 weeks.
The SFT battery was developed and scientifically validated through research and designed to assess
the underlying physical parameters associated with functional mobility (strength, endurance,
flexibility, balance, and agility). All test items will be administered by trained personnel, and
procedures for any medical emergency are in place. Participants will be instructed to do the best
they can within their “comfort zone” and never to push themselves to the point of overexertion, or
beyond what they think is safe for them. Technicians have been instructed to discontinue testing if
at any time participants show signs of dizziness, pain, nausea, or undue fatigue. The test items are:
1. Chair Stand Test (number of stands from a chair in 30 sec)
2. Arm Curl Test (number of curls in 30 sec; 2.5 kg weight for women, 3.5 kg weight for
men)
3. 6-Minute Walk Test (number of yards walked in 6 min – person can rest when necessary)
4. Chair Sit-and-Reach Test (distance one can reach forward toward toes)
5. Back Scratch Test (how far hands can reach behind the back)
6. 8-foot Up-and-Go Test (time required to get up from a chair, walk 8 ft, and return to chair)
If you know of any medical or other reasons why participation in the fitness testing and exercise
program by your patient would be unwise, please indicate so on this form. By completing the
following form, you are not assuming any responsibility for administration of the test battery and
exercise program.
If you have any questions about the fitness testing or exercise program, please call Mr. Chaiya
Noradechanunt on 04 3011 6809.
_____ I know of no reason why my patient should not participate.
_____ I believe my patient can participate, but I urge caution because______________________
_____________________________________________________________________
_____ My patient should not engage in the following test items:
_________________________________________________________________________
_____ My patient should not engage in the exercise program.
_____ I recommend that my patient NOT participate in the testing and/or the exercise program.

Physician Signature_____________________________ ______ Date___________________
Print Name of Physician________________________________ Phone #________________
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Scorecard: Senior Fitness Tess – Assessment#.........Week……….
Test Date……………………………..

Informed Consent
PAR-Q
Medical Clearance (if required)
PASE
SF-36
CES-D

Participant ID………………………………….
Name……………………………………………………………………………
Sex: M
F
Age………………years BP………….……mmHg
Ht……………… Wt…………..
Test Item
Trial 1
Trial 2
1. Chair Stand Test
N/A
(# in 30 sec)
2. Arm Curl Test
(# in 30 sec)

Comments

N/A

3. 8-Ft Up-and-Go Test
(nearest 1/10 sec)
4. Chair Sit-and-Reach
Test
(nearest ½ in.: + or -)

Extended leg: R or L

5. Back Scratch Test
(nearest ½ in.: + or -)

Hand over: R or L shoulder

6. 6-Minute Walk Test
(yards)

N/A

Other comments
…………………………………………………………………………………………………………………………………………..
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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Physical Activity Scale for the Elderly (PASE)
Name……………………… ……………………………ID …………………………..
Date ……………………………
( ) …………………… Weeks
LEISURE TIME ACTIVITY
1. Over the past 7 days, how often did you participate in sitting activities such as reading,
watching TV or doing handcrafts?
[0] never
[1] seldom
[2] sometimes
[3] often
(1-2 days)
(3-4 days)
(5-7 days)
Go to Q.2
1a) What were these activities?
………………………………………………………………
1b) On average, how many hours per day did you engage in
these sitting activities on these days?
[1] less than one hour

[2] one but less than 2 hours

[3] 2-4 hours

[4] more than 4 hours

2. Over the past 7 days, how often did you take a walk outside your home or yard for any
reason? For example for fun or exercise, walking to work, walking the dog etc?
[0] never
[1] seldom
[2] sometimes
[3] often
(1-2 days)
(3-4 days)
(5-7 days)
Go to Q.3

2a) On average, how many hours per day did you spend
walking on these days?
[1] less than one hour

[2] one but less than 2 hours

[3] 2-4 hours

[4] more than 4 hours

b) What was the total distance (kms/miles/blocks) that you walked in the past 7 days?
(1 mile = 12 blocks: 1 km = 0.625 miles)
Total number of blocks walked in the past week……., or ……..kms, or…….miles
3. How many flights of stairs did you climb up in the past 7 days? (one flight = 10 steps)
Total number of steps climbed in the past week……………..., or flights of
steps…………….
[1] less than 1 flight
[2] one but less than 2 flights
[3] two to 4 flights
[4] more than 4 flights
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4. Over the past 7 days, how often did you engage in light sport or recreational activities
such as ‘light’ cycling on an exercise bike, lawn bowling, water aerobics, golf with a cart,
yoga, tai chi, fishing from a boat or pier or other similar activities?
[0] never
[1] seldom
[2] sometimes
[3] often
(1-2 days)
(3-4 days)
(5-7 days)
Go to Q.5
4a) What were these activities?
………………………………………………………………
4b) On average, how many hours per day did you engage in
these light sport or recreational activities on these days?
[1] less than one hour

[2] one but less than 2 hours

[3] 2-4 hours

[4] more than 4 hours

5. Over the past 7 days, how often did you engage in moderate sport or recreational
activities such as doubles tennis, ballroom dancing, golf without a cart, softball or other
similar activities?
[0] never
[1] seldom
[2] sometimes
[3] often
(1-2 days)
(3-4 days)
(5-7 days)
Go to Q.6
5a) What were these activities?
………………………………………………………………
5b) On average, how many hours per day did you engage in
these moderate sport or recreational activities on these days?
[1] less than one hour

[2] one but less than 2 hours

[3] 2-4 hours

[4] more than 4 hours

6. Over the past 7 days, how often did you engage in strenuous sport or recreational
activities such as jogging, swimming, cycling, singles tennis, aerobic dance, skiing
(downhill or cross country) or other similar activities?
[0] never
[1] seldom
[2] sometimes
[3] often
(1-2 days)
(3-4 days)
(5-7 days)
Go to Q.7
6a) What were these activities?
………………………………………………………………
6b) On average, how many hours per day did you engage in
these strenuous sport or recreational activities on these days?
[1] less than one hour

[2] one but less than 2 hours

[3] 2-4 hours

[4] more than 4 hours
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7. Over the past 7 days, how often did you exercise specially to increase muscle strength
and endurance such as lifting weights or pushups etc?
[0] never
[1] seldom
[2] sometimes
[3] often
(1-2 days)
(3-4 days)
(5-7 days)
Go to Q.8
7a) What were these activities?
………………………………………………………………
7b) On average, how many hours per day did you exercise to
increase muscle strength and endurance on these days?
[1] less than one hour

[2] one but less than 2 hours

[3] 2-4 hours

[4] more than 4 hours

HOUSEHOLD ACTIVITIES
8. During the past 7 days, have you done any light housework such as dusting or washing
dishes?
[1] No
[2] Yes
9. During the past 7 days, have you done any heavy housework or chores such as
vacuuming, scrubbing floors, washing windows or carrying wood?
[1] No
[2] Yes
10. During the past 7 days, did you engage in any of the following activities?
No
Yes
a. Home repairs like painting, wallpapering electrical etc
0
b. Lawn work or yard care including snow or leaf removal,
Wood chopping etc
0
c. Outdoor gardening
0
d. Caring for another person such as a dependent child,
Dependent spouse or another adults
0
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1
1
1
1

WORK-RELATED ACTIVITIES
11. During the past 7 days, did you work for pay or as a volunteer?
[1] No
[2] Yes

11a) How many hours per week did you work for pay and /or as a volunteer? ....……hours
11b) Which of the following categories best describes the amount of physical activity
required on your job and /or volunteer work?
(1) Mainly sitting with light arm movements (eg. Office work, watch maker, seated
assembly line worker, bus driver etc)
(2) Sitting or standing with some walking (eg. Cashier, general office worker, light tool
and machinery worker)
(3) Walking with some handling of materials generally weighing less than 50 pounds
(eg. Mailman, waitress, construction worker, heavy tool and machinery worker)
(4) Walking and heavy manual work often requiring handling of materials weighing
over 50 pounds (eg. Lumberjack, stone mason, farm or general labourer)
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SF-36 QUESTIONNAIRE
Name ……………………………………………….………… ID ………………………..
Date ……………………………

( ) …………………… Weeks

Please answer the 36 questions of the Health Survey completely, honestly, and without
interruptions.
GENERAL HEALTH:
1. In general, would you say your health is:
( ) Excellent
( ) Very Good
( ) Good

( ) Fair

( ) Poor

2. Compared to one year ago, how would you rate your health in general now?
( ) Much better now than one year ago
( ) Somewhat better now than one year ago
( ) About the same
( ) Somewhat worse now than one year ago
( ) Much worse than one year ago

LIMITATIONS OF ACTIVITIES:
The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?
3. Vigorous activities, such as running, lifting heavy objects, participating in
strenuous sports.
( ) Yes, Limited a lot
( ) Yes, Limited a Little
( ) No, Not Limited at all
4. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or
playing golf
( ) Yes, Limited a lot
( ) Yes, Limited a Little
( ) No, Not Limited at all
5. Lifting or carrying groceries
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all

6. Climbing several flights of stairs
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all

7. Climbing one flight of stairs
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all

8. Bending, kneeling, or stooping
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all

9. Walking more than a mile
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all

10. Walking several blocks
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all

11. Walking one block
( ) Yes, Limited a lot

( ) Yes, Limited a Little

( ) No, Not Limited at all

12. Bathing or dressing yourself
( ) Yes, Limited a lot
( ) Yes, Limited a Little

( ) No, Not Limited at all
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PHYSICAL HEALTH PROBLEMS:
During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of your physical health?
13. Cut down the amount of time you spent on work or other activities
( ) Yes
( ) No
14. Accomplished less than you would like
( ) Yes
( ) No
15. Were limited in the kind of work or other activities
( ) Yes
( ) No
16. Had difficulty performing the work or other activities (for example, it took extra
effort)
( ) Yes
( ) No

EMOTIONAL HEALTH PROBLEMS:
During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of any emotional problems (such as feeling
depressed or anxious)?
17. Cut down the amount of time you spent on work or other activities
( ) Yes
( ) No
18. Accomplished less than you would like
( ) Yes
( ) No
19. Didn't do work or other activities as carefully as usual
( ) Yes
( ) No

SOCIAL ACTIVITIES:
20. Emotional problems interfered with your normal social activities with family,
friends, neighbors, or groups?
( ) Not at all
( ) Slightly
( ) Moderately ( ) Severe
( )Very Severe

PAIN:
21. How much bodily pain have you had during the past 4 weeks?
( ) None
( ) Very Mild
( ) Mild
( ) Moderate
( ) Severe
Severe

( ) Very

22. During the past 4 weeks, how much did pain interfere with your normal work
including both work outside the home and housework)?
( ) Not at all
( ) A little bit
( ) Moderately ( ) Quite a bit
( ) Extremely
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ENERGY AND EMOTIONS:
These questions are about how you feel and how things have been with you during the last
4 weeks. For each question, please give the answer that comes closest to the way you have
been feeling.
23. Did you feel full of pep (energy, enthusiasm)?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
24. Have you been a very nervous person?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
25. Have you felt so down in the dumps that nothing could cheer you up?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
26. Have you felt calm and peaceful?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
27. Did you have a lot of energy?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
28. Have you felt downhearted and blue?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
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29. Did you feel worn out?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
30. Have you been a happy person?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
31. Did you feel tired?
( ) All of the time
( ) Most of the time
( ) A good Bit of the Time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time

SOCIAL ACTIVITIES:
32. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting with friends,
relatives, etc.)?
( ) All of the time
( ) Most of the time
( ) Some of the time
( ) A little bit of the time
( ) None of the Time
GENERAL HEALTH:
How true or false is each of the following statements for you?
33. I seem to get sick a little easier than other people
( ) Definitely true ( ) Mostly true ( ) Don't know ( ) Mostly false ( ) Definitely false
34. I am as healthy as anybody I know
( ) Definitely true ( ) Mostly true ( ) Don't know

( ) Mostly false ( ) Definitely false

35. I expect my health to get worse
( ) Definitely true ( ) Mostly true ( ) Don't know

( ) Mostly false ( ) Definitely false

36. My health is excellent
( ) Definitely true ( ) Mostly true ( ) Don't know

( ) Mostly false ( ) Definitely false
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Center for Epidemiologic Studies Depression (CES-D)
Below is a list of some ways you may have felt or behaved. Please indicate how often you
have felt this way during the last week by checking the appropriate space. Please only
provide one answer to each question.
Rarely or
Some or
Occasionally Most or
none of the
a little of the
or a moderate
all of the time
During the past week
time
(less than 1
day)

1
2
3

4
5
6
7
8

9

I was bothered by things that
usually don’t bother me.
I did not feel like eating; my
appetite was poor.
I felt that I could not shake
off the blues even with help
from my family or friends.
I felt I was just as good as
other people.
I had trouble keeping my
mind on what I was doing.
I felt depressed.
I felt that everything I did
was an effort.
I felt hopeful about the
future.

10

I thought my life had been a
failure.
I felt fearful.

11

My sleep was restless.

12

I was happy.

13

I talked less than usual.

14

I felt lonely.

15

People were unfriendly.

16

I enjoyed life.

17

I had crying spells.

18

I felt sad.

19

I felt that people dislike me.

20

I could not get going.
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time (1-2 days)

amount of time
(3-4 days)

(5-7 days)
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Physical Activity Enjoyment Scale
ID………………Group………………………..Date……………………………. At……….…..weeks
Name …………………………………………………………………………………….
Please respond by circling a number along the scale.
When I am active…

Disagree a lot

Agree a lot

I enjoy it

1

2

3

4

5

I feel bored

1

2

3

4

5

I dislike it

1

2

3

4

5

I find it pleasurable

1

2

3

4

5

It’s no fun at all

1

2

3

4

5

It gives me energy

1

2

3

4

5

It makes me depressed

1

2

3

4

5

It’s very pleasant

1

2

3

4

5

My body feels good

1

2

3

4

5

I get something out of it

1

2

3

4

5

It’s very exciting

1

2

3

4

5

It frustrates me

1

2

3

4

5

It’s not at all interesting

1

2

3

4

5

It gives me a strong feeling of
success

1

2

3

4

5

It feels good

1

2

3

4

5

I feel as though I would rather be
doing something else

1

2

3

4

5
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Participant Satisfaction Survey
Group ( ) Tai Chi

Date…………………… At…………..weeks

( ) Thai yoga

Please respond by circling a number along the scale.
Item

Not at all

Somewhat

Very

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

5) The class schedule suited me.

1

2

3

4

5

6

7

8

9

10

6) The clinic and training staff were polite

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

8) The time I spent in each class felt too long.

1

2

3

4

5

6

7

8

9

10

9) The instructor worked in a professional

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

1) I feel confident to do the exercise with the
class instructor.
2) I found the training manual informative
and easy to understand.
3) I found the activity log easy to understand
and fill out.
4) The program was run in a convenient
venue.

and courteous.
7) I received meaningful feedback about my
results and progress.

manner.
10) The exercise I performed felt too hard for
me.
11) How much has the exercise program
helped to solve your problem(s)?
12) Overall, I have enjoyed the exercise
program.
13) At this point, I feel motivated to continue
with the program.
14) At this point, I feel confident in my ability
to exercise without supervision/instruction.
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15. Why did you decide to participate in the exercise program?
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………….
16. What do you feel has improved since you joined the exercise program?
Please circle one or more items
Mood

Strength

Mobility

General Health

Pain

Confidence

Energy Levels

Balance

Flexibility

Sleep

Nothing

Other:…………………………………………………………………………………
17. What do you feel has deteriorated since you participated in the exercise program?
Please circle one or more items
Mood

Strength

Mobility

General Health

Pain

Confidence

Energy Levels

Balance

Flexibility

Sleep

Nothing

Other:…………………………………………………………………………………
18. What have you found most enjoyable about the exercise program?
………………………………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………………………………………...
……………………………………………………………………………………………..

19. What have you found least enjoyable about the exercise program?
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………….
20. Do you have any suggestions as to how we could improve the program?
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………….
Thank you for your valuable feedback
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Appendix O
Letter from the Illawarra Older Women Network (OWN)
Wellness Centre
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Appendix P
Thai Yoga Research Presented in Local Public Media
1. The Illawarra Health and Medical Research Institute (IHMRI) News
2. The Illawarra Mercury Newspaper
3. The Advertiser Newspaper
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1. The IHMRI News
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2. The Illawarra Mercury Newspaper
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3. The Advertiser Newspaper
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